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Section  1  IN'lROirjC'J'ION 


1.  MAMK  OF  FROCHAM 

The  puri)08e  of  th;lo  ctuOy  pi’OfP’am  was  to  evaluate  the  feasi¬ 
bility  of  (levelopiuii  and  installini'  collective  protection  equipment 
on  the  various  uubsyotomo  of  the  AN/MSC;-4  Antiaircraft  Defense 
System,  and  to  evolve  uie  optlmwr.  designs  required,  The  collective 
protection  equipment  for  study  considcrutlon  included:  a  chemical, 
bacteriological,  and  radiological  (CBH)  filter  for  filtering  irri¬ 
tating,  noxious,  and  toxic  gases  and  aerosols  from  the  tiirj  a 
pres om'e -control  device  to  n:aintain  a  safe  positive  pressure  within 
the  protected  shelter  to  prevent  bacluii-afts;  and  an  air  look  to 
I^enait  personnel  to  make  safe  entry  and  exit  from  tlie  shelter’s  / 
vehicle.  Collective  Ih’otection  Equipment,  therefore,  serves  to 
safegiard  oixji’ating  pernoimel  from  chemical,  bacteriological  and 
radiological  coalnjiiiiiaiitB. 

Tire  tend  "collective"  indicates,  however,  that  protection  is 
afforded  to  a  large  ('I'oup  or  area,  in  contrast  to  an  Individual  in 
the  open.  The  basic  principle  studied  is  to  protect  personnel  or 
equipuent  by  an  cnclosiu'c  which  Is  not  originally  contamiraited  by 
these  agents,  and  to  fui’ther  prevent  tlie  enclosui’e  from  becoming 
contajnlnated  by  in’esoin-ix.iiig  it  so  that  outside  contaminants  cannot 
leak  in.  The  princiqrle  fiu’Llier  provides  for  decontamination  of  all 
air  used  for  the  shelter  pressurization  and  ventilation  processes 
for  protective  piu’poscs.  This  study  also  considered  the  Protective 
Entrance  which  pennits  personnel  to  enter  and  leave  a  protected 
area  without  aibiiltting  contaminants  or  adversely  disturbing  the 
preusiu'izatlon.  Upon  entering  a  protected  area  from  a  contaminated 


atmosphere,  personnel  are  required  to  shad  contaminated  clothing 
in  the  protective  entrance,  dispose  of  it  to  the  outside,  and 
cleanse  themselves  with  decontaminating  agents  before  making  final 
entry  into  the  safeguarded  area. 


For  planning  purposes,  the  study  was  termed  "Phase  I"  of  a 
tentative  Chemical  Corps  progi'sun  to  develop  complete  collective 
protection  for  mobile  elements  of  the  Field  Army  Air  Defense. 


2.  GENERAL  SUMMARY  OF  PROGRAM 

In  June  1961  the  Ground  Systems  Group  of  Hughes  Aircraft  Company 
was  av^arded  a  contract  to  conduct  the  Phase  I  study  program.  The 
study  program  was  started  1  July  1961  and  was  completed  15  February 
1962. 


All  major  subsystems  of  the  AN /MSG-4  Defense  System  were  con¬ 
sidered  in  the  study  together  with  the  AN/OSS-ID  Radar  Surveillance 
Central. 


The  first  part  of  the  program  was  devoted  to  studying  principles 
of  CDR  protection  and  methods  of  adapting  suitable  equipnent  to  the 
various  subsystems.  At  approximately  the  midpoint  of  the  program, 
designs  wei’e  formulated  for  I’epresentative  equipment.  The  con¬ 
cluding  portion  of  the  program  wee  comprised  of  mockup  construction 
of  CBR  equipment  for  evaluation  by  the  Army  Chemical  Center,  and  as 
a  basis  for  future  planning  for  PliaselT.  Phase  II  will  yield  pro¬ 
totypes  for  test  and  field  evaluation. 


The  application  of  the  Collective  Protection  Equipment  to  the 
AN/MSG-4  subsystem  vehicles  was  found  to  be  feasible .  Tlie  study 
revealed  tliat  the  necessary  modifications  can  be  made  to  the  sub¬ 
systems  to  accomodate  the  control  system,  air  inlet  connections, 
and  the  support  attacliments .  Ibe  power  available  from  GFP  genera¬ 
tors  in  common  usage  with  various  subsystems  is  adequate,  although 
somewhat  marginal  for  the  Operations  Centra]  in  both  the  AN/MSQ-IG 
and  AN/TSQ-SO  subsystems. 


During  this  Study  Program,  the  contractor  produced  a  mockup  of 
a  filter  unit  for  evaluation.  The  evaluation  of  the  mockup  demon¬ 
strated  that  further  development  of  the  equipment  is  practical, 
that  It  wii.l  adequately  oafeguai’d  all  portions  of  the  AN/MSG-4 
System,  and  tliat  the  equipment  is  adaptable  for  application  to  all 
subsystems  with  the  modifications  described  herein. 


In  the  course  of  this  Study  Program,  the  contractor  developed 
a  unique  and  practical  construction  principle  for  a  Protective 
Entrance  which  can  be  used  with  all  types  of  collective  protection 
systems.  A  mockup  of  the  Protective  Entrance  was  built  from  mate¬ 
rials  closely  approximating  tliose  which  will  be  used  in  later 


production  liaritware.  Evaluation  of  this  item  gave  full  indication 
that  the  principle  is  practical  and  completely  adaptable,  with 
additional  develoieient,  to  all  eubsyatems  of  the  AK/MSG-4  System, 

The  following  sections  of  this  report  present  full  details  of 
the  study,  design  of  applicable  equipment,  and  the  nature  of  modi¬ 
fications  required  to  adapt  the  equipment  to  the  various  vehicles 
and  shelters. 


^  Section  II  IftiQUIUEMEN'ifJ  OP  COLll'ICTIVli  PROll'lCTION  EQUIIWNT 

1 


[  3,  KNVIHONMUNT 

'I'lio  imrpoou  or  the  collective  protection  ciiuipmont  1g  to  safe- 
tiuard  the  livec  oi  the  percoiiintl.  operutiut',  tlie  Ail/MSG-*!  Antialr- 
\  “  cruft  IX  i'cnue  Syutein  wlicn  the  tuiihlent  atmoephej’e  contnlns  cliomlcaX, 

bacterloloeical,  and  I'adlolot'lcui  utieiitc.  Oeuaona  of  the  year  or 
terrain  do  not  limit  the  ne<xt  of  uuch  protection  and,  tlierefore, 

I  tlK;  eollectlve  protection  eipiipment  muot  bo  capable  of  operating: 

under  tin.'  came  conclitloni;  ]ireccribeU  I’or  tlic  A]i/MgG**i  System.  This 
includes  !U(d)lent  operutini’  teinjieratures  from  il30  i’  to  -G5“F  and 
elevations  from  sea  level  to  .10,000  I'eet,  luider  nil  conditions 
imposed  hy  ov.'tdoor  envli-onment. 

DKGRllE  OF  Ii«m';(;'i'IOM 

I 

The  Filter  Unit,  at  rated  air  flow,  provides  protection  against 
CBR  agents  comparable  to  the  ju’otection  provided  by  a  standai-d  gas 
mask.  The  Kilter  Unit  offers  udeijuate  protection  against  choiiilcalE 
and  bnctei'itt,  and  partial  protection  against  radiation,  because  it 
is  capable  of  lii’cventing  fallout  particles  from  entering  the 
veliicle/shelter,  bvit  docii  not  lU'i'Vent  fallout  from  settling  on  the 
vehicle,  t’urtlclec  which  ai-c  only  huririful  when  tlio  fallout  touches 
the  skin,  or  v/hen  swallowed  oi'  inhaled,  will  be  stopped  by  tlie 
outer  Giu’facc  of  the  veliii^le  oi-  the  Filter  Unit.  Additional  shiel¬ 
ding  would  be  rctpili'ed  to  eoir.plolel.v  proteei,  jiernonncl  and  enuil'iiieiiL 
v;illiiti  the  veliieles  from  all  I'adinl.ioii  sources. 


5.  TRAMSPORiEABILITY 

Appendix  A  of  Contract  lA  ie-108-CMIi-6618  states  that  the  col¬ 
lective  protection  equipment  shall  be  capable  of  being  transported 
in  Itit  form  by  vehicles  no  larger  than  the  standard  2  l/2  ton  truck. 
Transporatlon  in  kit  form  in  smaller  vehicles  such  as  the  l/4  ton 
truck  and/or  trailer  la  desirable.  It  Is  anticipated  that  all 
collective  protection  items  will  fall  within  the  lattei’  category. 


6.  EASE  OF  INSTALLATION 

Ease  of  installation  was  a  primary  design  guideline  and  is 
reflected  in  the  simplicity  of  designs  evolved.  Design  details 
are  described  in  the  appropriate  sections. 


7.  CONTRACTURAL  REQUIREMENTO 

The  work  performed  in  Phase  I  consisted  of  evaluating  the 
application  of  collective  protective  equipment  to  the  following 
R  &  D  and  production  subsystems. 

AN/MSQ-28  RDPC 
AN/MSQ-28  VMC 
AN/MSQ-28  SMBS  (AN/MSM-3t) 

AN/MSQ-28  ret  (AN/MPS-23) 

AN/MSQ-28  Maintenance  ( AN/MiSM-SS ) 

AN/MSQ-28  Antenna  Trailer  (AN/MPS.23) 

AH/MSQ-18  OC 
AN/MSQ-18  CDG 
AN/TSQ-38  OC 
AN/TSQ-38  CDG 

AN/GSS-1D  Radar  Surveillance  Central 


Mockups  were  provided  of  a  basic  tOO  cfm  Filter  Unit  module, 
an  800  cfm  Filter  Unit,  and  a  Protective  Entrance.  Die  two  Filter 
Units  will  serve  all  of  the  subsystems  with  the  exception  of  the 
AN/gSS-1D  Radar  Surveillance  Central.  The  Protective  Entrance  was 
designed  for  the  AH/MSQ-28  RDPC  and  WMC  vehicles  but  is  substantially 
representative  of  the  five  models  required  for  all  of  the 
AN/MSCt-4  Subsystems. 


The  AN/&SS-1D  Radar  Surveillance  Central  Is  not  listed  as  an 
applicable  system  in  Phase  I  Contract  DA  18-108-CML-6618,  hut  was 
added  by  the  request  of  the  U.S,  Army  Chemical  Center.  The  con¬ 
tractor  agreed  to  undertake  a  study  of  the  AN/gSS-ID  within  the 
available  remaining  time  and  funding. 


Section  III  ASSUl-lPTIOMS 


8.  AIR  LEAKAGE  RATES 

On  l4  August  19G1,  the  iiend  oT  tl;e  Air  Filtration  Branch,  U.S, 
Army  Chemical  Center,  Maryland,  visited  tiie  liughos  Aircraft  Company 
The  major  problem  discussed  was  the  establishment  of  air  delivery 
rates  for  the  Filter  Units. 

Tlie  Army  Chemical  Center  had  previously  performed  a  feasibility 
study  of  Collective  Protection  Kquipment  I'or  several  different 
vehicles  of  the  AR/MSG-^*  System  to  aid  in  (.•stablishing  the  air 
leakage  rates.  The  contractor  was  supplied  with.  Technical  memo¬ 
randum  #32-52,  which  gives  the  data  f-om  the  tests,  and  planned 
to  use  the  data  in  tliic  memorandum  to  deteimine  the  required  air 
flow  capacity  of  the  CDR  Filters.  However,  analysis  of  the  data 
revealed  that  the  test  methods  usca  to  measure  the  leakage  rates 
did  not  pi-ovide  a  true  indication  of  leakage  that  could  ocemr 
within  subsystems  of  tlie  AII/MSG-^  under  actual  operating  conditions 
because  the  air  conditioners  were  not  in  operation  during  the  air 
leakage  tests.  System  pressures  during  actual  operation  vary 
widely  within  a  given  vehicle,  and  also  differ  greatly  from  the 
nominal  l/2"  and  1"  water  gage  pressures  used  during  the  leakage 
test.  To  illustrate,  figure  11  shows  actual  operating  pressures 
within  a  kMC  vehicle.  Inasmuch  as  the  test  results  do  not  reflect 
actual  operating  conditions,  and  no  veiiicles  were  available  for 
test,  the  decision  was  nadc  to  base  trie  Filter  Unit  design  on 
assumed  values.  Tlic  U.G.  Army  Chemical  Center  had  previously 
initiated  design  of  a  Filter  Unit  for  the  /•u\'/MGQ-28  vehicles 
(Antenna  Trailer  e.xcepted)  based  on  an  air  delivery  rate  of  400 
cfm,  which  in  tticir  best  Judgment  would  adequately  cover  vehicle 
leakage  rates  and  make-up  air  to  the  Protective  Entrance.  The 
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decision  was  made  to  continue  the  study  "based  on  an  air  delivery 
rate  of  ^0  efin,  with  the  intent  of  bringing  leakage  rates  of  all 
using  vehicles  within  the  required  limits  by  subsequent  modifica¬ 
tion.  Technical  Memorandum  //32-52  indicated  tliat  the  air  leakage- 
rates  for  the  AN/MSQ-18  vehicles  exceeded  tlie  air  leakage  rates 
for  the  R  &  D  AN/MSQ-28  vehicles.  It  was  concluded,  however,  that 
the  larger  leakage  rate  was  caused  priimirily  by  the  air  conditioner 
cabinet  seals,  and  could  be  reduced  to  a  level  comparable  to  that 
I  of  the  R  &  D  AN/MSQ-28  vehicles.  Tlic  J(00  cfm  Filter  Unit  delivei-y 

rate  was,  therefore,  also  selected  for  the  AN/MSQ-18  vehicles. 

The  U.S.  Anny  Chemical  Center  had  previously  furnished  air 
filtration  equipment  for  a  shelter  and  air  conditioner  combination 
similar  to  the  AN/TGQ-30  .systi-m.  Tin-  .shi-itei-  in  that  case  tuid 
required  125  cfm  of  make-up  air  to  maintain  tin-  ju'Oper  i)ressi;ri z;:- 
tion  of  the  shelter.  It  was  ttiei;el'orc  coin^luded  that  a  l-’llter 
Unit  witli  a  .300  cfm  air  rate  would  In-  satisfactory,  ns  12.5  cfm 
would  be  available  for  make-up  air  to  t!ii  s  s:.i- 1 r,  and  1/b  cfm 
would  be  available  for  scave’igin/:  tlu-  I’l-ot'-cti  v  l-'.ntrance. 

'Ihe  i’roduction  Aii/r-'.:"-.;-; ■.■••ni'-i  r.  wil.h  air  runii  i  i  ion' -jt,  ,  at 
this  time,  wei'e  monti.r.  av;;';.-  !'ri>!!;  '-om] ■  1  • -I,  i  ■  xi  and  l,ii'  r'  foj’i  •  ’..n- 
available  for  ti-rting.  'i’l.'-  Ah I ■“  h-ad  aln-a.u;,-  la-'-n 

delivei‘cx.1,  and  ti.i-  Aii/i'."..'-.'-'.  It.'  rr.  W'-r'-  snipu'-'.i  anon  c'o.'isiJ.eti -oii . 
It  was  thei'efoia-  neei-rr-ar;.  t'.>  t.ne  .•uuv  ar.sumjit  i  on;: . 

t.ai'i  i  ;:i..  d  a.L.ti.e  i-'t  Aii.'Csst 

;,ot  !'  -  n  ti.)  incl\;ui-  t'nc- 

;!:.d  'i-  ;;i;-n  ::t\;d,-. 

J.  hiJiTIhC  Idh^UlitiC-ihh'i':" 

It  v/a:;  assuitici.i  t::;il.  L:;'-  i  rot'  <•  t  i -.-i ■  l-'.nt. i'a,:.;ci  woulii  not  r'  -duire 
a  in-at' .!  ;iLr  i"-cau;a  i ■■.■la-.oir.n -i  vouJ.d  W',.-ai-  i-xtra  l.ayej-s 

of  ci'it.aLnr  during  ;:'-V'-r'-  w.atiier  cone  i  ti  on;;  and  woiJd  la-move  only 
til"  cor. t;'.::ii;;.a tod  nut'-r  l.ayer;;  of  cJotiiing  liel'oja-  ente-i'j mg  tiio 

.1  toj-/ V'-iiicio.  U.U.  Arm;,  (’ir  -mieai  ('onti.-r  repi'esent.ati  vt;:;  appi'ovod 
t.i.i;;  .'•..■nnuiipti on  I'uliowing  the  '-vaiuatiou  of  t!ie  ih’of.ectivc  Entrance 
:;iockup  on  tiie  lOtli  and  iJtii  oi"  .ha!iu;ii-y  Ibh".'.'. 


Tlie  ai.r  deli.oi-.  r;-,t,o  v.-;;:-. 
lUGl  lliia-l  in  -  n-  ■  ;  .  ■  i 

Antenna  'frai.lor  ;uid  t.-."  r"p..  ;  t  :  : 

AIl/OUU-lU  Uhoit'-i-  in  t:.'-  f.mri;  i.l  i 


Best  Available  Copy 


Section  IV 


COLI.r'CTIVE  PROTECTION  CYSIEM 


10.  GENERAL  COMMENT'S  OK  AIR  DIGTRIBlTriON 

'Eio  i)ur]>ooc<3  Ctttot'ory  A  Collective  Protection  E  luipment  for 
till  Bubtiystemt!  except  tlie  AN/CiSS-111  contifitD  of  u  Filter  Unit 
complete  with  tin  automtitlc  preoctu’c  recnltiting  device,  a  Protective 
Entrance  tind  titowii(;e  fticilltleu.  Only  the  iiir  I'ciiulrcd  for 
ventilation  and  precciirlzatlon  of  tlie  chelter/vohicle  is  delivered 
to  the  oliolter/vehlcli;  and  the  Gcnvon[;int:  air  is  delivered  directly 
tu  the  I’rotective  Entrance,  The  ectivencinti  air  is  provided  directly 
to  tlie  Protective  J-’iitrance  to  prevent  overloading  tlic  cooling  and 
heating  portion.n  oi’  the  air  conditioning  oystems.  Tlie  following 
discussion  outlines  the  reasons  for  this  upproacli: 


a.  Reduction  of  Cooling  i'Oad.  Tabic,  1  entitled  "Cooling 
Reiiuirement  Tabulation"  was  prei>ui'ed  to  guide  tlie  soloction  of 
the  air  dlsti’lbution  metliod.  Column  A  is  the  calculated  system 
cooling  load  in  btu  per  hour  Including  the  cooling  of  loO  cfm  of 
filtered  air.  Coluiiui  B  Is  the  calculated  cooling  load  based  on 
bypassing  175  cfm  of  filtej-ed  air  directly  to  the  Protective 
Entrance.  Column  C  Is  the  rated  capacity  of  the  air  conditioning 
systems  used  witli  various  shelter/vehicles .  Column  D  is  the 
culculuted  maximum  cooling  load  wlion  the  Filter  Unit  is  not  in 
operation.  It  is  evident  from  this  tabulation  tliat  the  air  condi¬ 
tioners  on  the  AN/M.GQ-10  and  AN/'fGQ-3B  systems  would  be  seriously 
overloaded  if  all  of  the  filtered  air  wore  admitted  to  tlie  air 
conditioning  system  allowing  the  scavenging  ali'  tu  enter  the  Pro¬ 
tective  Entrance  through  the  CBR  port  in  the  veliicle  door.  It 
should  be  noted  that  tlic  capacity  (Table  l)  of  some  air  conditioners 
is  marginal  when  the  ambient  temperutui’e  is  125°F.  In  these  cases 
it  may  be  necessary  to  inci-ense  the  air  coudlti  oiiliif',  capacity  at  the 
time  of  Installation  of  Collective  Protection  Eiiulpmont. 
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b.  ReAuotlon  of  Heating  Loadi  A  further  consideration  In 
the  selection  of  the  air  distribution  method  was  the  heating  cycle 
of  operation.  If  all  of  the  filtered  air  is  admitted  to  the  air 
conditioning  system,  considering  an  air  density  of  0.1  lb  per 
cubic  foot  (which  would  correspond  to  sea  level  conditions  at 
minus  65*3?) ,  an  additional  heatload  of  54, 200  btu  per  hour  would 
be  imposed  for  heating  the  air  to  a  final  temperature  of  With 

this  method,  the  filtered  air  would  be  supplied  to  the  Protective 
Entreuice  at  approximately  70°F  thru  a  port  located  in  the  door  of 
the  vehicle  being  protected.  With  an  ambient  temperature  of  minus 
65'3p  the  resulting  air  temperature  within  the  Protective  Entrance 
would  be  approximately  O^^F,  based  on  an  overall  U  factor  (heat 
transmission  coefficient)  of  1.47  btu/hr/®F/ft2 ,  The  additional 
heat  would  overload  all  heating  systems.  In  addition.  It  must  be 
noted  that  most  shelter/ vehicle  air  conditioning  eystems  are  de¬ 
signed  In  such  a  manner  that  relatively  cold  air  will  enter  the 
occupied  compartment  from  the  Filter  Unit  in  low  ambient  temperature 
operation.  This  condition  can  be  alleviated  by  supplying  the 
scavenging  air  directly  to  the  Protective  Entrance. 


SeXcctlcr.  sf  Shclter/Vehiule  Filtered  Air  Inlet  Location. 
The  GFP  air  conditioner  supplied  for  the  AN/MSQ-2B  vehicles  is 
equipped  with  CBR  Inlets  for  the  admittance  of  filtered  air  directly 
into  the  blower  Inlet  plenum.  The  air  conditioners  provided  for 
the  AN/MSQ-IQ  and  AN/TSQ-38  systems  cannot  be  modified  conveniently 
to  admit  the  filtered  air  Into  the  blower  Inlet  plenum  chambers 
which  are  generally  the  lowest  pressure  point  In  the  system,  and 
the  filtered  air  must  be  admitted  elsewhere.  In  the  case  of  the 
AH/MSQ-10  vehicles.  It  is  proposed  to  Install  a  CBR  port  in  the 
front  bulklicad  of  the  M-109  van  to  provide  filtered  air  directly 
Into  the  air  conditioner  return  air  plenum.  Tlie  air  conditioner 
for  the  AII/TSQ-38  system  Is  mounted  separate  from  the  nhelter  and 
is  connected  by  flexible  ducting.  It  is  proposed  to  Install  a 
"T"  shaped  coupling  between  the  air  conditioner  and  the  return 
air  duct  Into  which  the  filtered  air  is  oebnitted. 


Jl.  CONTROL  SYCTDH 

During  collective  protection  opeiatlon,  it  is  essential  that 
the  minimum  pressure  within  the  shelter/vehicle  and  collective 
protection  system  downstream  from  tlie  pressurization  blower  be 
maintained  above  +0.3  Inches  water  gage  over  atmospheric  pressure. 
Higher  Internal  pressure  will  prevent  Infiltration  of  contaminated 
air.  When  the  Bhelter/velilcles  are  equipped  with  air  conditioners, 
tile  minimum  ijressure  within  the  collective  protection  system  normally 
will  be  found  at  the  suction  cldc  of  the  blower  within  the  air 
conditioner.  WLtli  Filter  Unit  operating,  the  jiressure  at  this 
point  will  be  raised  to  approximately  +0.5  inches  water  gage  by 
the  Filter  Unit  blower  which  has  slightly  more  than  the  required 
air  delivery  and  pressure  capacity.  Pressure  at  all  these  points 
in  the  system  will  be  raised  accoi'dlngly .  Control  of  system  pres¬ 
sure  will  be  fully  automatic  and  will  be  accomplished  by  components 
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of  the  Filter  Unit.  Mlnlmxun  system  pressure  will  he  sensed  by  a 
Dwyer  pressure  switch  which  will  control  a  reversible  damper 
actuator  motor.  An  additional  back  draft  damper  will  not  be 
required  on  any  of  the  systems.  In  fact,  It  should  not  be  used 
as  It  will  Increase  air  leakage  rates.  In  most  oases  It  will  be 
necessary  to  reduce  the  leakage  rate  of  the  shelter/vehlcles  to 
obtain  proper  pressurization.  In  the  case  of  the  AM/GSS-1D  system 
however,  the  cooling  of  the  electronic  equipment  is  accomplished 
noimially  by  using  ambient  air.  Therefore,  the  air  flow  required 
may  exceed  the  amount  used  for  pressurization.  In  this  case  a 
baekdraft  damper  may  be  required  along  with  a  calibrated  discharge 
opening.  Tlie  minimum  pressure  in  the  AN/OSS-ID  shelter  will  be 
found  in  the  occupied  area  and  the  pressure  switch  controlling  the 
Filter  Unit  dampers  will  monitor  the  difference  In  pressure  between 
the  occupied  area  of  the  shelter  and  the  ambient  air. 


12.  POVflilR  REQUIREMENTS 

The  subsystem  vehicles  arc  supplied  power  as  follows : 

Subsystem  Voltage  Phase  Frequency^ eps 

AW/MSQ-2e 


WMC 

208 

3 

GO 

200 

3 

)i00 

RDPC 

200 

3 

GO 

200 

3 

'too 

AN/MGM-3!i 

200 

3 

c.o 

200 

3 

'lOO 

RET  (AN/M1>!;-23) 

hlG 

3 

GO 

hic; 

3 

'lOO 

AN/MOM-55 

Ills 

3 

GO 

'lie. 

3 

)|00 

Radar  Antenna  Trailer 

Ill(i 

Vj 

C.O 

AN/MSQ-18 

OC 

200 

3 

;:o 

CDG 

208 

3 

GO 

AN/TSQ-3B 

OC 

200 

3 

GO 

CDG 

200 

3 

GO 

an/gss-id 

Radar  Surveillance  Central 

120 

3 

'400 

20 

1 

dc 

]2 


The  power  selected  to  operate  the  Filter  Unit  hlower 
serving  the  ahove  subysteniB  (except  the  AN/GBS-ID)  Is  208  volts, 
3  phase,  60  ops.  Tills  requires  that  the  Radar  Equipment  Trailer 
(ret),  AN/MSM-55,  and  the  Radar  Antenna  Trailer  be  equipped  with 
416/200  volt  tranofomers.  The  AN/gsS-1D  Radar  Burvelllanee 
Central  does  not  have  sufficient  dc  power  available  to  power 
additional  equipment  and  thus  will  be  designed  for  120  volt,  3 
phase,  l|00  epa  blower  operation. 


Section  V  COLLECTIVE  PROTECTION  EQUIIlvENT  DESIGN  PHILOSOPHY 


13.  PROTECTIVE  ENTRANCE 

a.  Shape .  The  two  considerations  that  influenced  the  design 
of  the  Protective  Entrance  were  the  requirements  for  rapid  instal¬ 
lation  and  minimum  stowage  space.  A  cylindrical  sliape  was  chosen 
in  order  to  eliminate  the  rig,id  framework  normally  required  to 
maintain  a  square  or  rectangular  shape  when  tlie  entrance  is  pres¬ 
surized.  A  full  size  mocku])  was  fabricated  and  installed  on  an 
AN/MSQ-20  RDPC  vehicle.  From  tests  conducted  by  tlie  contractor, 
as  described  later,  it  was  concludt^d  that  the  cylindrical  shape 
was  effective  and  practical.  The  fabric  assembly  was  constructed 
of  neoprene- coated  nylon  fabric  weighing  IG  oz.  per  square  yard. 

It  folds  into  a  shape  2^*  inches  long  by  l^t  inclie..  wide  by  11  inches 
high,  thus  greatly  reducing  the  required  stowage  space.  The  fabric 
assembly  weighs  approximately  25  pounds. 

b.  Single  Point  Suspension.  The  Protective  Entrance  is 
supported  from  a  single  point  on  top  using  a  cantilevered  support 
attached  to  the  shelter.  The  support  includes  a  pulley  for  raising 
the  Protective  Entrance  into  position.  Future  models  will  be 
equipped  with  an  automatic  latching  device  at  the  pulley  to  secure 
the  Entrance  after  erection. 

£.  Coupling  and  DOor  Frame.  As  a  means  of  further  reducing 
the  installation  time,  the  Protective  Entrance  is  furnished  with 
a  coupling,  or  transition  piece,  which  is  permanently  attached  to 
the  shelter/vehicle.  The  Protective  Entrar;Ct.  is  then  zipper- 
connected  to  the  coupling.  Figure  1  depicts  the  Protective  Entrance 
suspended  from  its  top  and  coupled  to  the  door  frsime  of  a  vehicle. 
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di  TOB  Plenum.  Filtered  air  is  delivered  to  the  top  of  the 
Protective  Entrance  and  is  evenly  distributed  through  the  porous 
fabric  ceiling  within  the  entrance.  The  air  travels  dovm  through 
the  cylindrical  shape  giving  the  piston  action  desired  for  scaveng¬ 
ing  contaaiinates  from  the  Protective  Entrance  through  exhaust  ports 
located  around  the  periphery  near  the  bottom. 

e.  Door.  Tlie  door  will  be  a  crescent  shape  opening  secured 
by  a  "slide  fastener  (zipper).  The  slpper  is  equipped  with  two 
sliders  which  permit  opening  or  closing  of  any  portion  of  the 
door  from  either  direction.  Tlie  zipper  opening  in  the  mockup  has 
a  rectangular  shape.  Tlie  zipper  used  was  found  to  be  too  long, 
and  the  shape  of  the  door  inconvenient.  Subsequent  designs  will 
be  provided  with  a  cmtillcr  door  of  crescent  shape  in  accordance 
with  the  wishes  of  the  U.S.  Army  Chemical  Center  personnel  who 
evaluated  the  mockup. 


f.  Scavenging  Air  heakage  Ports.  The  scavenging  air  leakage 
ports  ai'c  provided  around  the  periphery  near  tlie  bottom  of  the 
Protective  Entrance.  Tlie  ])Oi'tc  are  deeigiicd  to  provide  coriti-ol  of 
the  prcocure  within  the  Protective  Entrance  and  are  covered  with 
gusooted  flaim  on  the  outside  to  protect  against  backdrafts. 

Spreader  Bars.  The  spreader  bar  is  located  directly  under 
the  porous  celling  and  attaches  to  a  web  belt  which,  is  in  turn 
attached  to  the  support  ring  at  the  top  of  the  Protective  Entrance. 
The  primary  pui’pocc  of  the  spreader  bar  is  to  maintain  the  cir¬ 
cular  sliajic  when  the  Protective  Entrance  is  not  pressurized. 

h.  Tiedowns.  Tiedown  stakes  are  provided  to  maintain  a  cir¬ 
cular  shape  at  the  bottom  of  the  Protective  Entrance  and  to  hold 
it  in  place  under  wind  conditions  and  when  the  entrance  Is  not 
pressurized. 


111.  FILTER  UT'IIT 

a.  General.  Tlic  basic  Filter  Unit  includes  a  pre-filter, 
two  aerosol  filters,  two  particulate  filters,  a  blower,  an 
automatic  iii’cssure  regulating  system,  two  manual  dampers,  motor 
starter,  start-stop  switcli,  and  an  inlet  air  weather  shield, 

Hefei'  to  figures  R  through  h  for  diagi'omatic  and  photographic  repre¬ 
sentations  of  the  Filter  Unit  Design, 


b.  Pro-Filter.  The  pi’e-fllter  is  an  inexpensive,  cleanable 
flltc'r  with  metallic  filter  media.  Its  function  is  (l),  to  pre¬ 
vent  large  objects  from  entering  the  Filter  Unit  thereby  prevent¬ 
ing  damage  to  the  blower  and  (s),  filtering  out  larger  particles, 
tliuB  extending  the  useful  life  of  the  aerosol  (particulate)  filter 


DI6CHAR(SE 

PUENUM 


I'’lgure  Filter  Unit  Design  Concept 
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c.  Aerosol  Filter.  Aerosols  are  fine  dust  particles  and 
very  minute  accumulations  of  airborne  liquid  (similar  to  a  dispersed 
fine  spray).  This  category  of  contaminant  can  carry  chemical, 
radiological,  and  bacteriological  elements  that  may  affect  the 
human  via  the  Ivings  or  the  skin.  With  respect  to  radiological 
contaminants,  the  aerosol  filter  would  prevent  charged  particles 
from  entering  the  shelter,  but  could  offer  no  protection  against 
the  Gamma  rays  of  any  fallout  on  the  shelter/vehicle. 


The  aerosol  filter  media  will  be  either  Type  6  filter 
paper,  pleated  and  separated  by  fluted  Kraft  paper,  or  a  pleated 
glass  mat  separated  by  fluted  aluminum  separators.  The  pleated 
and  separated  filter  media  assembly  it  bonded  to  the  frame  with  . 

3  M  brand  adhesive.  Type  EC  750,  T^e  Ea)i7  or  Type  1236  (Minnesota 
Mining  and  Mfg.  Co.).  The  basic  400  ofm  Filter  Unit  module  con¬ 
tains  two  aerosol  filters  operating  in  parallel,  one  on  each  side 
of  the  center  plenum.  Figure  12  shows  the  proi)ooed  conctruotlon  of 
the  aerosol  and  gas  filters. 


d.  Gas  Filter.  The  gas  filter  removes  the  irritating, 
noxious,  and  toxic  gases  in  the  coiiLajiilnatcd  air,  including  acroools 
which  sometime  re-evaporate  into  the  gaseous  state.  The  possibility 
of  re-evaporation  of  aerosols  dictates  that  the  gas  filter  be 
placed  downstream  of  the  aerosol  filter. 


Tile  filter  media  is  ASC  Wlietlerik,  an  activated  carbon 
or  12  to  30  mesh  which  is  impregnated  with  certain  salts.  The 
filter  media  is  retained  by  glass  mats  whlcli,  in  turn,  are  retained 
by  perforated  metal  plates  attached  to  the  frames . 

e.  Blower.  Tlie  blower  selected  for  the  hoO  cfm  Filter  Unit 
module  must  be  of  small  diameter  to  fit  the  very  limited  space. 

To  create  the  required  static  head,  the  necessarily  small  blower 
wheel  must  be  driven  at  approximately  7500  rpm,  which  requires  the 
use  of  a  speed  increaser  gear  box  between  tlie  blower  and  the  3GG0 
rpm,  2-pole,  60-cpa  ac  motor. 


In  order  to  provide  for  operation  of  the  Filter  Unit  in 
either  the  vertical  or  horlzonteil  position,  the  breather  vent  in 
the  gear  box  was  located  so  that  the  blower,  gear  box,  and  motor 
assembly  can  be  rotated  90°  clockwise  about  its  axis  ( looking  at 
the  blower  inlet)  without  obstructing  the  vent  hole  with  lubrica¬ 
ting  oil. 


The  blower  has  not  been  selected  for  the  AU/GSG-ID  Filter 
Unit.  The  power  source  Is  400  cps  and  therofoi-e  the  gear  box  may 
not  be  required  as  higher  motor  speeds  can  be  achieved  with  400 
cps  power. 


f.  Automatic  Damper  Byatem.  I'he  purposo  of  the  automatic 
damper  syetem  Is  to  maintain  the  desired  minimum  pressure  within 
the  protected  system.  As  the  filters  become  loaded,  the  resistance 
to  air  flow  increases.  The  Dwyer  pressure  switch  senses  the  drop 
In  the  minimum  pressure  differential  and  starts  the  damper  motor, 
which  begins  to  open  the  damper  (air  valve).  When  the  pressure 
differential  reaches  the  desired  level,  the  damper  motor  stops. 

When  the  filters  are  clean,  tlie  damper  Imposes  n  static  head 
penalty  of  1  inch  water  gage  which  gradually  decreases  to  0  Inch 
water  gage  as  the  filters  become  loaded.  When  the  dampers  become 
fully  opened,  a  warning  light  on  the  remote  control  panel  is 
energized  to  indicate  that  the  filters  should  be  checked. 

Consideration  was  originally  given  to  locating  the  damper 
immediately  downstream  of  the  pre-filter.  However,  the  face 
area  of  the  damper  was  determined  to  be  too  large  for  good  control 
of  the  airflow  and  pressure,  and  the  damper  was  later  redesigned 
and  relocated  to  the  discharge  side  of  the  blower.  The  damper  will 
be  of  the  opposed  blade  type  with  two  blades. 


Weather  Shield.  The  air  inlet  weather  shield  was  designed 
for  mounting  in  two  iwsitlons,  to  properly  protect  the  )i00  cfm 
Filter  Unit  when  operating  In  either  the  horizontal  or  vertical 
position.  The  start-stop  switch  is  mounted  on  the  weather  shield 
frame  and  tliercforc  will  always  remain  in  the  some  position  re¬ 
gardless  of  the  operating  position  of  tlie  Filter  Unit.  The  start- 
stop  switch  Is  also  covered  when  the  weather  shield  is  closed. 


Tlie  pro- filter  holding*  frame  forms  on  integral  part  of 
the  weatlier  shield  and  con  be  easily  removed  and  replaced  with 
the  weather  slilclU  oixin. 


h.  Manual  Dampers.  A  manual  damper  Is  Installed  in  both 
supply  air  outlets  on  the  Ii00  cfm  Filter  Unit  to  assist  In  properly 
dl.otributing  the  air  to  the  shelter/vehlclcs  and  the  Protective 
Entrance.  A  spring-loaded  key  held  by  slots  on  a  quadrant  permits 
the  blades  to  be  locked  at  10  degree  intcia/als  between  the  fully 
opened  and  fully  closed  positions. 


15.  REMOTE  CONTIWh  PANEL 

a.  General .  Tlie  nature  of  the  CBR  atmosphere  requires  pro¬ 
visions  for  operating  the  Filter  Unit  In  the  safety  of  the  protected 
shelter/ vehicle.  To  assure  this  measure  of  safety,  several  features 
are  included  in  the  control  circuit  and  are  located  by  necessity 
on  the  remote  control  panel  which  will  be  operated  from  inside  the 
shelter/ vehicle.  'Die  panel  will  contain  a  circuit  breaker,  warn¬ 
ing  lights,  pressure  indicator,  and  means  for  over-riding  the 
pressure  switch  and  manually  oiwratlng  tlie  damper  motor. 


The  proposed  remote  control  panel  will  be  a  portable  unit 
to  eliminate  the  high  cost  of  unique  installations  for  the  various 
vehicles.  The  portable  remote  control  panel  can  be  placed  in  any 
convenient  sixjt  within  the  shelter/vehlcle  and  placed  in  operation 
by  making  the  proper  connections .  %  virtue  of  the  portable 

design,  the  remote  control  panel  will  be  identical  for  all  AN/MSQ-28, 
M/MSQ-18,  and  AN/'1'SQ-38  vehicles. 

b.  Circuit  Breaker.  To  obtain  proximity  to  the  power  source 
and  resulting  inaximiun  wiring  ijrotectiou,  the  circuit  breaker  is 
included  on  the  remote  control  j-'anGl. 

Pi'casui'o  Gage.  Ho  tliat  operating  pei'soiuiel  can  be  assured 
of  proper  system  pressures,  a  presciu’c  gage  is  included  on  the 
remote  control  x^ancl  to  monitor  the  difference  in  ijressuro  between 
atmospheric  xirousiu’e  and  the  pi-essLU'o  at  tlic  Inlot  of  tlie  blower 
in  the  air  conditioner. 

d.  Manual  (,'onti‘ol  of  Automatic  Pressure  Itegulating  Dtunpers. 
Under  noi-iiial  operatlo!!,  th<.‘  i'wyer  in'i'cruirc  r.vritcdi  (located  witli- 
lii  the  Filter  Unit)  monitors  the  same  ),>rossu?,’o  difference  us  is 
monitored  by  the  pi'cssui'e  gage-  on  tlie  ivmotc  control  panel.  Tlie 
pressure  controls  the  operation  ol‘  the  autoimitic  damper  to  aosui'o 
the  maintenance  of  tlu'  proper  pror.swe  differc.'iitiul.  In  tlic  event 
the  proGsuro  gage  indicated  a  pi-essm-e  !:wJ.tch  inulfiuictlon,  the 
oijerutor  can  use  the  override  switch  to  reiiiov','  the  pi'essui’c  .swltcli 
fx'Oiii  tlie  control  circuit,  and  then  coiiti'ol  the  dtuiiper  by  a  sepai'ato 
"iuci'cace-off-decj-ease"  type  switch.  The  daiipers  can  bo  opened 
or  closed  as  I'etpiirod  until  the  jiroper  operating  pressuie  differen¬ 
tial  has  been  I’oaciied. 


e.  V/arnlng  1  lights.  Ac  the  filters  l>ecoiiie  loaded  with  con- 
tuiiduaiitc,  ttie  automatic  diuiipcrs  will  oiieii  normally  to  ad, lust  foi' 
this  increased  i  miieduiiee  to  air  flow.  When  the  damiiers  liavo  roachod 
tlie  fully  opened  ]XJSltion,  a  wai-nlng  liglit  will  indicate  that  the 
filter  elements  ivq'iire  attention.  Another  wui'uing  light  is 
lu’ovided  to  indicate  failuxv  of  the  blower  motor. 


Section  VI  IN-ffiCinATIOM  OK  AIR  FILTRATION  KQUlIWiMT 
WITH  AN/M!!G-Ii  SYSTHM  SHEJ/ililRS/VIiHICLES 


10.  an/msq-po  (kxokj’t  Ai;/;-n’!:-:-'.;:'.  iv.dar  Aiiri'imiA  trait, hr) 

a.  Gonoi'ttl.  In  accoixlnnco  with  the  reciuirement  oi  tlie  Con- 
tract7  the  R  D  velilclof.  v/eix'  JneluHed  Jn  this  study.  Originally, 
aiil)llcution  of  the  Collectlvi’  iToti-etlon  lOciuipmi'iit  was  not 
included  in  the  R  X;  D  .s.y.'3t<.’mo  dtnjiGh,  and  thei’eJ'ore  no  apace  was 
provided.  IViei.'d  on  tlie  r.tudy  elTort,  it  v/an  deteriiiinod  tliat  the 
Filter  Unit  could  he  raocuitcd  under  t!ie  (.'riuiu;  oi  the  trailer,  but 
tlie  iordiiiG  requirement!:;  woald  require  that  the  iilter  luiit  be 
protected  by  a  water  tip.iit  case,  iii  addition  to  beinj'  watertight, 
the  case  v/ould  have  to  be  ctrOhf'  enou/'.h  r.ti’ueturully  to  resist 
the  i'oroes  that  wouid  exiiit  if  the  trailer  became  bo^pod  in  heavy 
mud.  In  addition  to  the  above  decipn  <'on3iderationB,  it  is  antic- 
pated  that  tlui  two  H  .x,  I>  r.yoteinj;  will  noon  he  replaced  by  Froduction 
Syateniij.  Thei’crore,  it  li;  recommened  tiiat  tlie  R  D  vehicle!;  not 
be  eoruiidered  Tor  Oollective  I’l-oteetion  I'lquipliient . 


l)eEi{;n  oT  the  production  AM/MTUi-PU  vehicles  anticipated 
the  Tuture  addition  of  Collective  Frotection  Equipment  and  oome 
proviolom;  VRire  made  diudiic;  vehiei.e  de.'-.lpn  for  future  application 
of  tills  cqui.pment.  Flpuros  U'  and  ii  indicate  It'-  iiei'aL  iiioiuitiiii; 
ai'ranf'ciiieiit  of  Collective  I'rotection  Equipment  on  two  I'epi'eseutatlvc 
typos  of  vehicles  in  this  r.y!)tem. 


b.  I’rotectl ye  I'lntraiiee ■  The  ITotcctive  Entrance  iiiockui> 
provided  for  dc.Tlp;n  evaluation  by  the  U.E,  Army  Choiiiical  Center 
was  made  specifically  to  fit  the  AN/M!I(^2U  VWC  and  Rni’C  vchiclo.o. 
Fi(j;urcG  '/  tlii'OU(;h  10  show  the  1’i‘otective  Entrance  at  vai'lous 
ntiq'es  of  installation. 


It  18  noted  that  personnel  entering  the 
the  Protective  Entrance  are  required  to  ascend  a 
dispose  of  their  outer  garments.  When  personnel 
It  Is  expected  that  further  decontamination  vriLll 
tlie  oontamlnanta  are  driven  to  the  bottom  of  the 
Entrance  and  expelled. 


vehicle  through 
ladder  after  they 
ascend  the  ladder, 
take  place  since 
Protective 


_o.  Filter  Unit.  Tlie  Filter  Unit  employed  on  all  AN/MSQ-28 
vehlcTes  Is  the  400  cfm  Filter  Unit.  The  moekup  provided  for  U.S, 
Army  Chemical  Center  evaluation  simulated  this  unit.  Refer  to 
figures  3  and  4.  Tlie  400  cfm  Filter  Unit  module  will  be  uacd  on 
all  shelter/ vehicles  comprising  the  AW/MSG-t  System  with  the 
exception  of  the  ATl/OSS-lD  Radar  Surveillance  Central. 


d.  Mounting  Provisions.  The  Filter  Unit  will  mount  on  the 
front” platform  of  the  trailer  adjacent  to  or  between  the  air  condi¬ 
tioners  as  dictated  by  the  trailer  served.  However,  this  will 
require  I'c'locatlon  of  the  gas  tank  which  provides  fuel  for  the 
vehicle  heaters.  If  relocation  of  the  gas  tank  is  not  desirable, 
tlie  altoi'iiatlvo  is  to  mount  the  Filter  Unit  beneath  the  frame  of 
the  vehicle,  with  the  resulting  design  problems  descrihp-d  for  the 
R  &  D  vehicles . 


Tlie  vehicle  curbside  door  frame  is  provided  with  a  system 
of  camloc  receptacles.  Tlie  door  frame  provided  by  the  contractor 
as  a  part  of  the  Protective  Entrance  coupling  attaches  to  this 
system  of  camloc  receptacles.  It  is  Intended  that  the  door  frame 
and  coupling  bo  permanently  mounted  on  the  vehicle  after  the 
system  is  deployed  and  located  on  a  given  site  to  assure  rapid 
installation  of  the  Protective  Entrance  in  cases  of  emergency. 

Tlie  boom  for  supporting  the  Protective  Entrance  wil3  be  mounted  on 
top  of  the  vehicle.  It  will  fasten  to  blind  rivnuts  inserted  in 
the  structural  members  above  the  top  of  the  door. 


e.  Stowage  Provisions.  A  stowage  box  for  the  collective 
protection  equipment  is  located  underneath  the  AN/M-GQ-20  vehicles. 
The  box  has  adequate  stowage  capaf-lty  for  the  collective  protection 
equipment  not  peiminently  installed  on  the  velilcle. 


f .  Method  of  Admitting  Filtered  Air  for  Vehicle  Protection. 
The  Ali/MGQ-20  System  air  conditioners  are  provided  with  CBR  ports 
for  the  filtered  air  to  be  delivered  directly  to  the  blower  inlet 
plenum  of  the  air  conditioner. 


Control  .System.  The  sclieimvtic  dlagrani  for  the  I|00  cfm 
Filter  Unit,  figure  lb,  includes  the  wiring  for  the  Filter  Unit, 
the  remote  control  panel,  and  the  interconnecting  wiring.  The 
operation  of  the  Filter  Unit  and  the  remote  control  panel  is 
described  In  paragraphs  11,  lb,  and  15. 


h.  Vehicle  Modlflcatlone .  Figure  ehowc  the  haslc  vehicle 
modlfTcaHone  required  to  accomodate  the  control  and  power  wiring, 
the  tuhlng  for  the  remote  pressure  gage,  and  the  pressure  probe 
Into  the  blower  inlet  plenum  of  the  air  conditioner. 


17 .  AN/MPS-23  Radar  Antenna  Trailer 

a.  General.  Category  B  Collective  Protection  Equipment  is 
specified  for  the  AN/MPS-23  Radar  Antenna  Trailer.  Category  B 
equipment  does  not  include  the  Protective  Entrance.  The  Antenna 
Ti'ailer  is  unmanned  and  cannot  he  entered  as  long  as  the  antenna 
la  radiating.  The  Filter  Unit  is  required  to  prevent  contamination 
within  the  radome.  Ttie  radomo  is  provided  with  an  airlock,  which 
Is  required  for  pressure  equall'/ing  purposes,  so  that  the  personnel 
access  ijort  Into  the  radome  can  be  opened.  If  it  becomes  necessary 
to  enter  the  radome  from  a  eontainlnatc'd  atmosphere,  a  certain 
amoimt  of  personnel  decontuimlnatlon  will  take  place  in  the  airlock 
and  also  as  pci’sonnel  enter  the  radome  by  vli'tuc  of  tlie  high 
velocity  air  from  the  radome  passing  through  these  areas. 

A  test  was  mode  to  determine  the  required  air  delivery 
capacity  for  the  Filter  Unit.  Basic  objectives  of  the  test  were: 

(1)  To  dctomilne  If  the  radome  co\ild  be  maintained  in  a 
fully  Inflated  condition  with  only  one  radome  blower 
in  operation. 

(2)  To  determine  tlie  maximum  air  delivery  capacity  of 
of  one  radome  blower  while  maintaining  pressure  in 
the  radome. 

The  method  used  to  determine  the  first  objective  was  to 
open  the  personnel  access  ijort  in  tlic  i-adome  for  15  seconds  and 
measure  the  radome  pressure  at  the  end  of  the  15-Bccond  time 
Interval.  The  lb-second  time  interval  was  selected  as  ample  for 
normal  ingress  and  egress.  Tlie  external  zlppcrcd  opening  in  the 
airlock  was  closed  while  the  radome  access  port  was  opened.  The 
presBui'c  fell  fi'om  (J.2  inches  of  water  gage  to  4.l|  inches  of 
water  gage,  which  is  safely  above  the  pressure  level  at  whi'-h 
the  antenna  is  automatically  prevented  from  rotating.  With  the 
data  obtained  from  this  test  the  radome  blower  performance  curve 
was  reviewed  and  the  maxlmiun  blower  capacity  was  determined  to  be 
g40  cfm. 


The  test  results  suggested  the  use  of  two  400  cfm  luilts 
operating  in  ijurullel  to  satisfy  the  air  requirements  of  the 
antenna  trailer.  A  blower-system  balance  curve  was  plotted  on 
this  basis  to  detemiine  feasibility.  Hie  curve  indicated  that 
the  pressure  within  the  radome  would  rise  from  a  normal  pressure 
of  G.2  inches  of  water  gage  to  approximately  8.0  inches  of  water 
gage,  and  that  the  blov/er  system  will  deliver  approximately  760  cfm 
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of  all’  when  the  filters  ai’e  clean.  The  condition  described  la 
for  stabj.e  operation. 

Figure  17  Indlcatee  the  general  mounting  arrangement  of 
the  collective  protection  equipment  for  the  M/rtPS-SS  Radar 
Antenna  Trailer. 


b.  Filter  Unit.  Tlie  proxxiGcd  000  cfm  Filter  Unit  wac 
described  in  the  (ith  monthly  iii’ojjreos  report  and  Is  shovm  In 
flgui’e  0.  It  consir.ts  of  two  400  cfm  Filter  Unit  inodulen  stacked 
cuid  mounted  horizontally  on  a  skid  base  with  a  stowage  box  mounted 
directly  above  tlie  top  filter  module.  The  000  cfm  Filter  Unit 
has  a  disch.arge  header  Into  whlcli  both  l|00  cfm  modules  deliver 
filtered  air.  As  a  result  of  the  U.G.  Anny  Chemical  Center  per¬ 
sonnel  evaluation  of  the  000  cfm  Filter  Unit  inockux),  the  discharge 
lieader  will  be  eliminated  and,  instead  of  lining  '<  single  H-lnch 
diameter  flexible  duct  for  delivering  filtered  air  to  the  antenna 
traiiei',  two  'j-incli  diameter  flexible  ducts  will  be  used,  one  from 
each  of  tlie  Filter  Unit  modules. 


_e.  ritowage  and  Cartage.  A  stowage  box  is  provided  which 
mounts  above  the  top  ii00  cfm  Filter  Unit  module,  it  will  stow 
the  two  b-liich  dituiietor  supiuly  ducts  and  the  power  and  control 
intci’eabliug  required  to  operate  l.ln  Fi.l  ter  Unit. 

'file  AM/llPn-CS  Radar  Antenna  Truil.Li’  does  not  have  stowage 
space  for  the  000  cfm  Filter  Uni  t.  Therefore,  meciis  of  carting 
the  Kilter  Unit  wibl  have  to  be  iirovided  by  the  using  agency. 

Tlie  Radar  Antenna  Trailer  is  equipijed  with  u  towing  pintle  and 
it  is  recommended  that  u  trailer  be  provided  for  cartage  of  the 
Filter  Unit. 

d .  Method  of  Adiidttiiit;  Filtered  Air  for  Vehicle  I’rotection. 
llie  fresh  air  inlet,  jirovJded  as  stundurd  equiiiraent  on  the 
AIl/Ml’C-Ci  Hadiu’  Antenna  Trailer,  admits  uJ  r  from  the  underside  of 
the  traiJej’,  filters  the  air  and  delivers  It  to  the  suction  plenum 
of  the  two  parallel  blowers  within  the  rndomo.  The  fresh  air 
opening  is  .square  in  sliaiie  and  has  a  total  ii’ee  ui'ea  of  four 
.square  feet.  A  eovei’  jilatc  i.s  presently  provided  to  iJi’cvcnt  mud 
and  dirt  from  entering  the  vehicle  Uui’iin;  transit.  The  eovei’ 
plate  is  held  in  iilace  by  eamloc  fasteners.  For  adaptation  of 
the  CBH  Filter  Unit,  the  cover  jilute  can  be  rejilacod  by  a  cover 
plate  containing,  two  li-inch  diameter  hose  couplings  with  iiroteetive 
eap.s.  'file  two  0-liieli  dliuneter  flexible  duebs  will  connect  between 
the  Kilter  Units  and  the  duct  couplings  on  the  cover  plate,  and 
vd.ll  deliver  filtered  air  lo  Uie  Anbemiu  Trailer  blower  suction 
lileniuii. 


e.  Control  System,  The  Filter  Unit  modules  will  contain 
the  standard  automatic  damper  syotems  to  provide  Interchangeability, 
However,  the  Intention  1h  to  permit  the  dampers  to  remain  in  the 
fully  opened  position  and  let  the  pressure  in  the  rodome  decrease 
as  the  filters  become  loaded.  Tliis  operational  simplification  is 
possible  because  the  radome  air  flow  requirement  will  never  exceed 
the  safe  filtering  capacity  with  the  Filter  Unit  dumpers  open. 


The  remote  control  panel  will  not  be  required  with  the 
800  cfm  Filter  Unit  as  the  radome  Is  unmanned.  The  Individual 
modules  comprising  the  Filter  Unit  will  be  started  and  stopped 
manually  by  the  switches  provided  on  the  modules. 

f.  Vehicle  Modifications.  Tne  proposed  alterations  required 
for  the  AN/MPS-23  Radar  Antenna  Trailer  are  relatively  simple  and 
consist  primarily  of;  (1)  the  addition  of  a  transformer  to  reduce 
the  available  power  from  416  volts,  3  phase,  60  cycle  power  to 
208  volt,  3  phase,  60  cycle  power,  (2)  provision  for  prevention 
of  the  No.  2  radome  inflation  blower  from  operating,  and  (3) 
provision  for  the  necessary  wiring  and  connectors  to  bring  the 
208  volt  power  to  a  convenient  point  on  the  underside  of  the  vehicle. 


18.  AN/MSQ-18  VRHICIf:.S 

a.  General.  Tlie  AIl/M.GQ-10  System  is  comprised  of  two  types 
of  vehicles,  the  Operations  Central  (OC),  and  the  Codei'- Decoder 
Group  (CDO),  AlthOUgn  the  CDG  may  bo  operated  as  an  uniiianned 
vehicle,  therefore,  Category  A  Collective  Protection  Equipment 
is  required.  Tlie  electronic  equipment  of  both  the  OC  and  CDG 
Systems  is  mounted  In  an  M-109  van  body  which  is  mounted  on  a 
type  M-35,  2  l/2-Lo.i  truck  chassis.  Tlie  vehicles  arc  self-propelled 
and  are  not  Intended  for  hell-lift  operations. 


A  complete  operational  AN/MGQ-16  System  Is  comprised  on 
one  OC  and  four  CDG  vehicles.  There  are  B  R  R;  D  and  19 

production  systems  In  exiotance.  Tliese  have  all  been  deployed 
to  the  field,  and  no  basic  differences  exist  between  the  RAD 
and  Production  models. 


The  general  arrangement  of  the  Category  A  Collective 
Protection  Equipment  on  the  vehlclc.s  is  shown  In  figure  18. 


b.  Protective  Entrance.  The  Protective  Entrance  for  the 
AN/MSQ-18  vehicles  is  clinilar  In  design  to  the  Proteetivc  Entrance 
used  on  the  AN/MSQ-20  vehicles,  as  shown  in  figures  7  tlirough  10. 
To  enter  the  veliicle,  personnel  will  leave  the  bottom  area  con¬ 
taining  the  maximum  amount  of  contaminants  and  ascend  tlic  ladder 
to  a  contaminant  free  area. 


e.  Filter  Unit.  The  Filter  Unit  Intended  for  use  on  the 
AN/MSQ-18  vehicles  Is  the  same  basic  400  efm  Filter  Unit  module 
Intended  for  use  on  the  AN/MSQ-SS  vehicles,  The  Filter  Unit  will 
be  mounted  in  a  horizontal  position  on  a  skid  base  similar  to 
that  regtulred  for  the  800  ofm  Filter  Unit,  Figure  5  shows  the 
400  ofm  Filter  Unit  mockup  arranged  for  horizontal  mounting. 


d.  Stov/age  and  Cartage.  Attached  to  the  top  of  the  400  cfm 
module  will  be  a  stowage  box  to  provide  stowage  for  the  Protective 
Entrance,  the  spreader  bars,  the  support  beam,  the  Protective 
Entrance  door  frame  coupling,  and  the  interconnecting  control 
cabling. 


The  original  intention  was  to  mount  the  Filter  Unit  above 
tlie  cab  of  the  truck  and  Immediately  in  front  of  the  horlzonteil 
air  conditioner.  Stowage  facilities  were  also  to  be  provided  at 
the  same  location.  However,  further  Investigation  revealed  that 
the  addition  of  weight  to  either  vehicle  would  not  be  permitted 
by  vehicle  specifications,  and  It  would  be  difficult  to  provide 
n  single  modification  kit  capable  of  structurally  supporting  the 
Filter  Units  On  all  vehicles.  The  van  bodies  were  made  by  several 
manufaeturera  over  a  span  of  years.  Modifications  were  made  to 
the  foiT/ard  bulklieads  for  the  application  of  the  air  conditioner 
and  other  equipment,  and  the  records  of  these  modifications  are 
Incomplete  or  non-cxlstent.  It  is  recommended  that  the  Filter 
Unit  be  skid-mounted  and  that  the  means  of  carting  the  Filter 
Unit  and  accessories  be  furnished  by  the  using  agencies. 

e.  Method  of  Admitting  Filtered  Air  for  Vehicle  Protection. 

On  the  air  conditioners  used  with  the  AN/mSQ-IO  vehicles  it  is 
not  feasible  to  Introduce  filtered  air  Into  the  blower  inlet 
plenum,  as  the  air  conditioner  would  require  extensive  rework. 
Therefore,  an  alternate  location  has  been  selected.  The  selected 
inlet  location  is  In  the  forward  bulkhead  of  the  M-109  van,  lead¬ 
ing  directly  into  the  return  air  duct  which  supplies  the  recircula¬ 
ted  air  to  the  air  conditioner.  This  location  considerably  reduces 
the  amount  of  modification  required.  Satisfactory  pressurization 
of  the  vehicle  will  be  accomplished.  However,  the  filter  assembly 
will  be  required  to  operate  against  a  back  pressure  higher  than 
that  of  other  systems  where  air  Is  Introduced  into  the  lowest 
pressure  area.  Pressure  sensing  will  be  at  the  blower  inlet 
plenum. 


f.  Control  System.  The  control  system  is  the  some  as  the 
one  vised  on  the  AN/MSO-28  vehicles  (par.  IG^). 

Vehicle  Modification.  Figure  19  shows  the  basic  velilcle 
modifications  required  to  accommodate  tlie  control  and  power  wiring 
for  the  oiJuratioiv  of  tlie  filter  unit,  the  addition  of  tubing  to 
provide  for  tlie  hookup  of  the  I’emote  pressure  gage,  and  the  modi¬ 
fications  reqviircd  in  equipping  the  air  conditioner  with  a  static 
pressure  tap. 


19.  AN/TSQ-38  shelters 

a.  General .  The  OC  and  CDG  subsystems  comprising  tlie  AM/tsO-38 
System  contain  the  same  electronic  equipment  as  their  counterparts 
in  the  AN/mSQ-18  System  vehicles.  The  equipment  was  repackaged  in 
a  heli-hut  type  shelter  for  deployment  by  helicopters  to  inaccessible 
areas . 


llie  air  conditioner  is  separate  from  the  lieli-hu.t,  and 
is  connected  by  means  of  flexible  ducting.  Tlie  arrangement  of  the 
category  A  Collective  Protection  Equipment  is  sliown  in  figure  20. 

b.  Protective  Entrance.  T!ie  proposc-d  design  of  the  Protective 
Entrance  for  the  AIl/'l’CQ-SB  vehicles  has  goiR'  throu{':!i  cevci-al  stages 
of  design  evolution.  It  was  originally  intended  that  t)ie  Protective 
Entrance  be  similar  in  design  to  tliat  proposed  1‘Oi-  the  AI.'/MGQ-28 
veiilcles  and  the  AM/MSQ-ib  veliicles,  except  tiiat  ti:e  i'ortion  extend¬ 
ing  below  the  vcliicle  door  open i nr  would  lie  shoj-tein-d  cons j dco’ably , 
inasmuch  as  t)ie  lieli-huL:.  iiv  r.omcti  itn:-  jilaced  on  t.h'-  ground.  How¬ 
ever,  this  desig.n  dli.1  not  rcl'U-'M.  t:.''  I'i;!  lor,op!i,v  tiuit  l•ntl.■i•ing 
personnel  would  ar.cend  a  Jadd'-r  Intel  tin  tu-' ti  of  inu-e  alj-  providing 
for  a  gi’cater  degri'e  of  deconI  tsid  ntil.  ivin  prioi’  tu  tiicir  eiitv-i’ing 
the  veiiicle.  It  vtic  thejaiforc  pitmuid  to  divide  l.iie  j'rotecti, ve 
Entrance  Into  two  comi'tirtment.;- .  'i'i.i  .rut,,  r  co;rip:irt::ie;it  would  i  c' 
used  foi'  X'irst  sLagi-  decontami  nt-.t. i  o;.  :;  ;c:.  removtel  of  contumiiiated 
clotliing  and  use  ol‘  tht--  decont.asii.;:" i,.  t:  •  ntu.  Th',  iiui'-r  co;:i]iai-t:::ent 
with  higiier  preinuu'e  would  lu’ovid-  ;'in.--.l  :co:. I. timi  nal  i  o:i , 

A  later  rev  iuion  !•' ■ !' i '  e !..■  •;  c, i  rtii  .1 '  change  In.  de-sign 
pllllosoptiy .  l!5  tidditlon  to  -h  nlo,  ■  u  ;  g  1  icoi'ti.  rs ,  the 

AN/TG(J-38.  siie-lti-r:;  tu'e  desig;..--;  to  ::.v>  ;ni  on  an  h'-h-.'  true)-;.  Jt 
was  tile  origitini  int.enl.  to  s'.p:i.l;.  a  s  .n;  .jj-g  piatfoi'm  for  tnc 
Protective  Entrance  whe.n  t:.'-  ni  i-nuts.  nr-  ti’uck-nioiu'.ted .  Hc-causc 
it  is  a  naturtil  reuui  rem-nt  tii  provide  s.t.uwtige  :;paci.;  for  any  com¬ 
ponents  furnished,  it  was  decid'd  In. -it.  i.ni-  pltitfon:!  would  i>e  a 
stowage  iiurdeti.  For  truck  usage,  a  tni  j-d  i'i’oti.-ctive  i-.'.nti’ancc  con¬ 
cept  was  cons  idei'.-d  .  'i'iiis.  coU'-t gd.  is  simiJtii-  to  the  Ali/MiUi-HP 

entrance,  t.-ii  i;,  t,o  i  vt.en'd  to  the  groicid.  iVo  ticcess  oix-nitigs  are 

ju'ovid'-d.  T.u'  r  opi-nliig  cuti  ht-  us','d  when  t:;e  sheltcu’  is  set 

on  t.h'  grouii!l,  tn.d  ti.i  iowei'  oiiening  can  be  used  wiieii  tiic  stjclter 

is  mount. -  d  on.  ti.e  M-E.h  tru(;k.  V.'ith  tiie  rhueltei’  set  on  tile  truck, 
t.'.e  i  rote-cf.lve  i-'nt. ranee  will  function  in  a  tiianiier  siimilar  to  tiiat 
of  tiie  Ali/ME-.i-.h'  and  Aii/ME'd-lb  l’rol--ctivts  ilntrancos.  A  fui-tlier 
development  v;ould  lu-ovitk'  a  r'.adiL.v  removable  lower  section  whicli 
will  not  S'-  used  w!.'n  t’ae  hell-hut  siielter  is  on  tiie  ground.  Witli 
tills  see-tion  r’.-moveii,  tin-  I'Ottoiii  (floor)  assembly,  wiiicii  includes 
t:;e  .ucaveugt,  air  outlets,,  woulii  be  connecte'd  directly  to  tiie  top 
portion  ol'  t.;v-  '-ntrunc.  .  g.ince  ;i  s  t..-;  i  ivay  to  ti:e  siielter  ivill  not 
i  "  i.e..' .s.s.a.iv.  until  r  ti-.ese  coudi  ti oiis ,  a  "snap  in"  type  innei-  piartltion 
would  S'-  I'.'Mviti'-d  tu  divide  t!;e  entrance  into  two  compai’tmcnts . 

I's-  as.  -  :rii  ly  v.'ouid  I  s'-.n  funct.iou  ti.e  ::,:cne  as. .  the  two  compai'tment 
d'  sisn  als'atig  iP  scri  !:■  ti . 


Best  Avaf/ab/e  Co 


! 


( 

i 


FJ-lter  Unit.  TJit!  Filter  Unit  proposed  for  the  AN/TSQ-38 
System  vehicles  is  the  saaie  ao  the  one  proposed  for  the  AN/MSQ-IS 
vehicles.  It  consists  of  a  400  cfm  module  mounted  horizontally 
on  a  skid  base,  and  with  a  stowage  box  mounted  directly  above  the 
Filter  Unit  module. 

d.  Stowage  and  CartuKO.  Stowage  of  the  Protective  Entrance, 
dooi'  frame  and  coupling,  support  beam,  spreader  bars,  Intercabling 
and  I'emote  control  panel  is  provided  by  stowage  box  on  the  Filter 
Unit  aasembly. 

The  Filter  Unit  Is  designed  to  bo  heli-llftcd  to  make  it 
compatible  witli  the  operational  rotj[uiromcnts  of  the  system  it 
serves.  When  the  AN/TSQ-30  shelters  are  transported  on  M-i)6  trucks, 
the  Filter  Unit  con  be  set  between  the  air  conditioner  and  the 
hell-hut,  ns  shown  on  figure  20.  A  separate  means  of  transporting 
the  Filter  Unit  stiould  not  be  required  providing  the  M-36  truek 
is  used  to  transport  tlio  slielter.  Moans  of  securing  the  filter 
unit  to  tlie  M-3()  truck  will  be  furnished  by  the  using  agency. 

o.  MetliCKl  of  Admitting  Filtered  Air  for  Vehicle  Protection. 

The  most  efl'cctivc  place  to  admit  the  filtered  air  to  the  AN/T.SQ-38 
OC  and  CDG  Uyiitems  is  tlic;  blower  lnl(;t  plenum  in  the  air  conditioner. 
This  v.'omM  eimse  n  decrease  In  tlr-  priT.r.ure  drop  t)>rough  the  cool¬ 
ing  coil  hy  virtue  of  ijussing  a  smaller  amovmt  of  air  through  the 
coil,  v/ith  a  resulting  decrease  in  presswe  tliroughout  tlie  system. 
However,  a  ma.ior  modification  to  tlie  uii'  conditioner  would  be 
required  uixl,  therefore,  another  method  of  admitting  the  filtered 
uir  was  sought.  A  decision  was  made  to  introduce  the  filtered 
air  Into  a  "T"  duct  section  inserted  between  tlie  air  conditioner 
and  the  I'lexiblt;  return  air  duct.  The  only  air  conditioner  modi¬ 
fication  required  is  to  provide  foi'  introduction  of  tlie  static 
prer.sui'e  prohe  in  th('  lilowei'  suction  plenum. 

f.  Control  Uystem.  The  control  system  for  the  AN/tSQ-38  OC 
and  CDG  systems  is  identical  to  that  described  for  the  AN/MSQ-28 
systeiiis . 


g.  Vihieif  Modifications.  Figure  ;)1  shows  the  proposed  vehicle 
modifications  requii’ed  to  accoimiiodate  the  power  and  control  wiring, 
and  the  tubing  for  the  pressure  switch  and  remote  pi-essure  gage. 

20.  AN/dfiO-lD  gllEl.TWI 

u.  Oonern')  .  llle  AN/f!f'..G-lD  Radar  .''iurveil lance  Central  Shelter 
is  divided  into  two  sections  by  a  partition  comprised  of  three 
sliding  panels.  One  section  is  the  personnel  area,  and  the  other, 
located  behind  the  sliding  jianels.  Is  the  equipment  compai’tment . 
Located  In  the  equipment  area  are  the  power  supply  (rr-G74/TrS-lD), 
signal  comparator  (CM-Su/ttU-ID),  radar  modulator  (MD-1Ii4/TPS-1D), 
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reaolver-transraltter  (1^T«212/T1’S-1D),  antanna  baae  (AE-221/TPS-ID), 
and  the  azimuth-range  Indicator  (lP-ll^l/TP3-lD) .  Amhient  air  is 
used  to  cool  the  eq.uipment  and  is  dravm  into  the  compartment  through 
ventilators  near  the  corner  where  the  roadol.de  and  forward  walls 
moot.  Tho  air  is  drawn  through  the  corapartraent  and  exhausted  by  a 
centrifugal  blower  which  has  the  suction  side  connected  by  a 
flexible  duct  to  the  equipment  compartment.  Tlie  blower  is  located 
in  the  shelter  and  discharges  the  air  to  the  ambient  atmosphere. 

An  identical  centrifugal  blower  draws  air  directly  from  the  poraon- 
nol  section  of  the  shelter  and  exhausts  it  to  the  atmosphere.  V/hen 
tlie  personnel  blower  is  in  operation,  ambient  air  is  drawn  through 
a  louvered  ventilator  in  the  curbside  wall  of  the  shelter.  A 
remote  air  conditioner  can  be  supplied  for  cooling  the  personnel 
space  in  lieu  of  using  arabinet  air.  Two  air  conditioner  duct 
adapters  arc  provided  whicli  attach  to  the  curbside  window  and  the 
opei'ato:f '  s  compartment  ventilator-. 


Tlie  shelter  is  lieated  with  a  CO,  000  BTU  gasoline-burning 
heater  using  28  volt  de  power-  for  blov/er  operation  and  ignition. 

Fresh  air  enters  the  fan  irloniun  st-ctlon  tlirough  a  luuvercd  ventilator 
on  the  roadside  v/all.  Reoirculution  air  from  tti<.’  opei-ntor’' r.  space 
mixes  with  the  fresli  air  in  the  fan  intake  irlenum.  A  decontamination 
opening  is  provided  In  the  curhslde  wall  to  which  the  filtered  air 
can  be  ducted  from  the  CBR  Filter  Unit. 


The  general  arrangeiiKsnt  of  tin-  Category  A  Collective 
Protection  Equipment  proponed  for  this  system  is  nliown  In  I’lgure 


b.  Protective  Entrance.  Tlie  AN/0C.t!-lh  Radar  .Ourveillunco 
Central  can  be  ti-ansportcU  by  licliooptcr,  M-J5  truck  or  M8E2  cargo 
carrier.  It  Is  slniilar  to  tlie  AN/'P.'5Q-/)0  shelters  in  this  ri.opect. 

The  description  in  paragraph  I'Jb  of  Uie  Ail/T.8<i-30  Protective 
Entrance  therefore  also  applies~to  tlie  AN/GU.'J-ID  Protective  Entrance. 

c.  Filter  Unit.  Tlie  Phusi:  I  study  time  and  funds  did  not 
permit  eomjiletloii  of  tin-  All/Cifk')-! I)  Filter  Unit  design  concept  and 
air  delivery  requirements.  The  final  Fiitcr  Unit  configuration 
must  be  determined  in  Phase  TT.  The  study  eJ'fort  expended  to  date 
indicates  that  the  liltered  air  must  be  heated  before  admitting  it 
to  the  shelter,  and  that,  unlike  the  other  filter  units,  120  volt, 

3  phase,  l|00  cycle  power  must  he  used  foi'  blower  operation  because 
of  power  availability.  The  traller-moiuited  gasoline  engine  genera¬ 
tor  set  (PU-283/U)  that  sui>plies  ixiwer  to  the  AN/O.O.S-ID  System  is 
comprised  of  two  gasoline  eiq'iiie  generator  sets  (PU-IOV/U)  mounted 
in  u  tyjx;  M-105  two-wheel  trailer.  The  PU-107/U  generator  has  a 
too  epo,  3  phase  output  of  118-120  volts,  10  kw,  lOt  amp  (maximum) 
and  a  de  output  of  2U  volts,  2.!>  kw,  'JO  amp.  The  specification 
pov/er  requirement  for  the  Al'l/Ci'iS- 11)  Radar  Surveillance  Central  is 
7.82  kw  at  115  volts,  tOO  eps,  and  l.t  kw  at  20  volts  dc. 


Sufficient  do  power  is  not  available  for  Filter  Unit  motor 
blower  operation.  However,  *i00  ops  power  is  available  for  Filter 
Unit  operation  if  both  PU-107/U  generators  are  used. 

d.  Stowage  and  Cartage.  Hie  design  concept  of  the  Filter 
Unit  lias  not  been  established  but  it  la  presently  the  Intent  to 
include  a  box  to  provide  stowage  for  such  items  as  the  Protective 
Entrance,  door  and  coupling,  support  beam,  spreader  bars,  electrical, 
cables,  and  ducts. 

The  Filter  Unit  cannot  be  attached  to  the  shelter  and 
space  is  not  available  on  the  M-S5  truck  or  MSES  cargo  carrier. 

A  separate  moans  of  conveying  the  Filter  Unit  must  be  provided 
by  tlie  using  agencies. 


e.  Method  of  Admitting  Filtered  Air  for  Vehicle  Protection. 

In  the  Util  monthly  progress  report  it  was  proposed  to  admit  air 
to  tlie  personnel  section  of  the  shelter  through  the  CBR  port 
provided.  The  air  will  be  di-awn  into  the  equipment  compartment 
through  a  now  jicrt  In  the  curbside  sliding  panel,  and  then  exhausted 
to  the  ntmosplicro  by  the  equipment  compartment  fan.  Tills  will 
admit  high  velocity  air  to  the  personnel  compartment,  possibly 
creating  an  uncorafoi’tablc  condition.  Ducting  tlie  air  from  the 
CBR  port  to  the  proponed  port  in  the  eiirbslde  sliding  jiancl  is  not 
pi'actlcal  as  the  duct  will  interfere  with  the  radar  operator. 

Further  study  is  required  to  determine  the  best  method  for  admitting 
the  filtered  air. 

_f.  Control  System.  The  control  system  will  be  similar  in 
funotTon  to  the  basic  collective  protection  control  system  except 
for  tlie  added  heating  capability. 

Vehicle  Modifications.  An  air  conditioner  will  not  be 
used  for  cooling  the  personnel  in  the  shelter  when  the  collective 
protection  system  is  in  operation,  llic  minimum  system  pressure 
will  thcrcl'ore  be  found  wlthi.i  the  shelter,  and  the  static  pressure 
probe  from  the  air  control  prossui’e  switch  will  be  within  the 
shelter.  The  control  modification  to  the  shelter  will  be  very 
similar  to  the  modifications  shown  for  the  other  systems. 


SKCTXoiN  VII  UVAUIATIOW  UF  MCXJKUPC 


21.  PROTOCTIVM  I'lN'J'RANCI;', 


The  i’ul.l -r.iZL'tl  ProUc'ctivc  Kiitruiicc:  (U'uci'ibed  in  the  Ctli  Monthly 
Pi'oiu'cni;  Poport  vhu;  (.'vul.'iuti.-d  by  IIAC  Tor  dcniKn  t.’l'tVctivoiionr. .  The 
pointf3  ct>nr.iUori'i,1  v;ci*(?: 


(l)  Kixf.c  ol'  j.iiivtailntlon 
(p)  or  ontry 

(5)  Ability  to  mniutiiin  i;iiaj)o 
(i)  ‘!ti>w.'i,(n.  i‘i.- quin  •me  lit.". 

(b)  Ail'  iciikai'c 


a.  Kano  ol'  Inotuilatioii.  Witli  tin-  lioor  I’l'Lunc  conplinc  .aiitl 
:;i:pj)orL  bi-ani  iiintalii-d  on  Uk-  tr.aili-r  an  they  would  be  when  the 
nynU'in  in  deployed  on  nite,  the  Inntallation  pi'ocedui'i'  conci.ntn  of] 
(i)  inntail.l  II)'  the  n.jii'e.adei-  bal'd  in  tlic  i'abrio  .'U'.noiiibiy,  (2)  tioict'- 
iin;  and  neciii'inp;  the  fubx'le  anneiiibly  to  tiai  .support  beam,  (3)  con- 
nectiii)'  the  l/abi'ic  ann.embly  to  the  eoiqii  I.na,  and  (l)  attachiiij]  tlio 
nvipjiiy  ail'  duct,  'nu-  anni'iiibly  wan  inntalled  by  one  pernon  in  nix 
miiiuten,  iiie  time  I'cijuii'i'd  to  dinan.i'.emble  tlie  Protective  Kiitrancc 
will  be  eeinewhat  ienn  tliaii  the  liintaliation  time,  'ilie  inntallation 
and  dinannemhly  are  eanlly  and  quickly  accomplinhed .  Refei'  to 
I'icui'en  »,  and  10, 


b.  Ease  of  Bn^yy.  Eatry  to  aad  ejtit  from  the  Protective 
Entrance  is  easily  accQi®liBhed.  It  vas  concluded,  however,  that 
pull  tabs  shouM,  be  strategically  sewn  on  the  fabric  assembly  to 
assist  in  closing  and  opening  the  zipper  on  the  door.  Iha  Protec¬ 
tive  Entrance  was  easily  entered  even  when  buffetted  by  hlgli  winds. 

£.  Ability  to  Maintain  Shape.  The  evaluation  took  place  over 
a  span  of  time  that  Included  periods  of  calm  weather  and  periods  of 
high  winds  estimated  at  40  mph.  Under  all  oondltlons  of  weather, 
the  entrance  shape  was  maintained  when  inflated.  During  windy  coii- 
dltlona  it  was  neeessaiy  to  secure  tlie  bottom  of  the  Protoatiye 
Entrance  with  tie-down  stokes  to  mainto.ln  tlie  proper  shape. 


d.  Stowage  Requirements.  Hie  fabric  assembly  was  folded  into 
a  shape  24  inches  long  by  14  inches  wide  by  11  inches  high.  It 
weighs  approximately  25  pounds.  Tlio  item  reciulring  the  greatest 
amount  of  stowage  space  is  the  door  frame  coupling  which,  when 
folded,  la  75  inches  long  by  18  inches  wide  and  approximately  3 
Inches  thick.  The  spreader  bars  fold  into  a  shape  7  inches  in  dia¬ 
meter  and  2G  inches  long.  'Bic  support  beam  is  53  innhes  long  nnd 
requires  very  little  stowage  space. 


e.  Air  Leakage.  OBie  primary  sources  of  leakage  were  the 
sealing  flaps  covering  the  zippers.  Tliese  were  not  properly  cut 
and  would  not  seal  as  well  as  intended.  To  test  th,e  effects  of  the 
leakage,  the  Protective  Entrance  was  prcsswlzed  by  admitting  air 
at  a  rate  of  ISO  ofm.  A  pressurization  of  0.6  inches  of  water  gage 
was  achieved  with  the  scavenge  air  ports  coinplctly  open.  Ibis 
con5)are3  favorably  with  the  expected  operating  pressure  required 
for  the  AN/mSQ-28,  AK/MSQ-1B,  and  AK/gSS-1D  shcltor/vchiclcs. 

The  zipper  sealing  flaps  will  have  to  bo  revised  to  permit  opera¬ 
tion  of  the  Protective  Entrance  at  the  prosBures  required  by  the 
AN/tSQ-30  shelters. 


The  U,  S.  Army  Chemical  Center  representatives  examined  tlie 
mockup  and  made  the  following  suggestions  and  recommendations. 

(l)  Ibe  12"  X  12"  windows  ore  too  large  and  should  be 
reduced  in  size  to  approximately  3"  diameter.  Recent  cold  chamber 
tests  have  shown  that  the  windows  become  brittle  at  low  tempera¬ 
tures  and  break  when  flexed.  The  smaller  sized  windows  reduce  the 
hazard. 


(2)  Tlic  accordion  pleat  at  the  bottom  of  the  Protective 
Entrance,  designed  to  allow  for  ground  level  irregularities,  was 
not  considered  absolxitcly  necessary  by  the  cxistomer.  However,  the 
variations  in  vehicle  level  arc  respectfully  pointed  out  by  this 
contractor,  with  the  recomnendation  that  it  not  be  eliminated  from 
the  final  designs. 


(3)  Itoo  door  of  the  mockOT  is  rectangular  in  shape  and 
secured  by  a  slide  fastener  ( zipper J.  ®ie  slide  fastener  is  equip¬ 
ped  with  two  sliders  which  allow  aiiy  xJortion  of  the  slide  fastener 
to  he  opened  or  closed  from  either  direction.  It  was  suggested 
that  a  crescent  shape  rather  than  a  reotongulai’  shape  would  provide 
a  more  convenient  door  opening  and  that  the  slide  fastener  he 
shortened. 

(4)  Hie  opening  provided  in  the  side  of  the  Protective 
Entrance  for  ejecting  contaminated  clotlilng  should  ho  enlarged  to 
accommodate  tii.:-  passage  of  heavy  winter  clothlngi  The  design  of 
the  onti-hackdraft  flap  covering  the  opening  was  fomd  to  he  satic- 
factoi'y  but  will  bo  improved  by  the  addition  of  the  side  guscots 
which  will  allow  the  flap  to  fit  more  securely  against  the  Protec¬ 
tive  Entrance.  Tlie  scuno  type  of  gucoettod  flnpc  viill  bo  used  to 
protect  the  scavenging  air  outlets,  at  the  bottom  and  around  the 
pcriphoi’y  of  the  Protective  Enti'anco,  against  bnckdraCts, 

(5)  TI10  contractor  was  asked  to  consider  the  addition  of 
mi  <;l('ctrlc  liglit  within  the  PTOtectivo  Entrance. 


Th(!  above  rccornncudations  will  bo  Incoiporatcd  in  the 
final  design  i/lth  the  exception  of  No.  2  and  No.  13.  Tiie  addition 
of  an  electric  light  would  cora)ilicate  the  design,  and  a  battery- 
powered  light  if!  recommended. 


22.  4.00  OEM  PIETER  UNIT 

Tlie  400  cfm  Pllter  Unit  mockup  provided  for  evaluation  is  a 
full  size  luilt  inconioi’ating  much  of  tlie  actual  hardware  planned 
for  the  production  unit.  Hie  mockup  is  complete  with  air  inlet 
wc.’ntlier  shield,  toggle  switcher.,  Dwyer  presiiui-Q  cwltcii,  automatic 
damper  system  canpletf!  witli  mockup  dnmpcr  motor,  monual  damper 
hai’dwarf'  in  the  outlet  stacks,  mockup  oJ'  the  filters  made  from  wood 
and  cardboard,  plenumti,  and  hlov/or  assembly.  ^ 

'file  contractor!!  evaluation  oi’  the  mockup  considered  the  fol¬ 
lowing: 


(1)  Effcctiveno!!!!  of  filter  clnnqilng  devices 

(2)  Eai!e  of  rcpilucing  filters 

(3)  Metliod  used  to  liold  the  air  inlet  weather  shield  open 

(4)  Accessibility  of  components 


a.  Effeetiven&BB  of  Filter  Clanrolnp:  DovXceB,  A  visual  In¬ 
spection  infflcated  that  the  sealing  gaskets  were  evenly  loaded, 

The  physical  act  of  loading  the  cams  used  In  the  filter  clamping 
device  was  relatively  easy,  and  It  is  ooncludod  that  filters  and 
headers  can  he  securely  held  together  hy  the  method  employed  In  the 
raockup.  Operation  of  the  clojtqilng  device  is  accomplished  from  the 
front  of  the  Kilter  Unit. 

h.  Ease  of  Replacing,  Filters.  Tlie  filters  are  conveniently 
removed  from  the  front  of  the  Filter  Unit,  From  operation  of  the 
raockup,  it  was  dbocx’vcd  that  handle!',  .ahoulcl  be  Inctallcd  on  the 
filters  to  assist  in  their  removal. 

0.  Method  ll.aod  to  Hold  Air  Inlet  Weathor  Shield  Open.  Tlie 
top  of  the  weather  ahlcld  l.a  (lupportod  by  the  cldcf;  of  the  idilold 
when  open  for  filter  unit  operation,  on  the  mockup  assembly,  it 
wao  hold  in  place  by  gravity.  I'Vuluutlon  oJ'  the  shield  res.ultcd 
in  the  conclusion  that  production  model.s  .should  pc  c.ixnipped  wltli  a 
positive  latching  device  to  pi'ovcnt  .a  iiliock  or  a  (.'.tron/;  wind  I'rom 
accidently  closlnc:  tlie  shield. 

d.  Aecosclbility  of  Corni^onents.  All  of  the  mcohanlonl  com- 
ponont.s  arc  located  in  the  blower  coiniartinent  .'Uid  arc  readily  ac- 
cocnlblc  by  removing  the  i'ldc  panels  of  tlie  Filter  Unit.  • 

The  U.  S.  Aimy  Chemical  Center  reprei’entatlves  examined  the 
mockup  and  made  the  following  suggei-.tloni;  .-uid  recommendations. 

(1)  Hie  imonual  damper  conti'ol  .■■.witches,  on  tlie  Filter  Unit 
arc  net  con.siderod  neci’i'.sai'y,  iukI  it  wa:;  I'ccDirani-didcO  that  they  be 
removed  to  simpliJ'y  the  control  syiitcm. 

(2)  To  provide  ,an  ndditioiinl  ilc.'gree  of  ijril’ety,  it  was 
requested  that  tlie  automatic  damiior  system  be  driven  throudi  a 
clutch  mechanism  v/hlcli  would  allow  the  dfunper!-.  to  be  miuiually  posi¬ 
tioned  without  havln('  to  reinovi!  the  0]i(!r!itiii(;  linkage. 

(3)  It  vi.as  suggested  tli.'it  the  Dwyer  presjjure  rjwltch  be 
mounted  ['rom  the  inli.-t  air  weather  i-.lih  lO,  no  th.at  the  pressure 
switch  will  alwuyi;  bo  moiuitod  in  the  some  position  relative  to 
ground,  rcgardloso  of  the  vertical  or  horizontal  position  of  the 
filter  asGcmbly. 

Contractor  will  comply  v/lt!i  items  (l)  and  (2),  and  a 
suiarey  will  be  made  to  detei'mine  the  fcaoibillty  of  complying  witli 
item  (3). 


23,  000  CFM  FIIITEE  UNIT 


A  full  Eoalo  800  cfm  Filter  Usit  mockup  was  provided  for 
evaluation.  It  consists  of  a  skid  base  with  two  400  cftt  Filter 
Unit  modules  staokod  horizontally,  with  a  stowage  box  mounted  above 
the  top  module,  A  structural  frame  supports  the  top  module,  the 
stowage  box,  and  the  discharge  header,  into  which  the  modules  de¬ 
liver  air.  The  four  top  comers  of  the  frame  are  fitted  with  lift¬ 
ing  eyes,  and  the  skid  base  has  an  opening  provided  for  insertion 
of  foi'ks  of  a  lift  truck.  Holes  are  provided  in  the  end  of  the 
skid  base  lunnors  for  the  insertion  of  towing  hooks. 


The  contractor' o  evaluation  of  the  mookup  considered  the  fol¬ 
lowing  ! 

(1)  Type  ond  placement  of  lifting  eyes 

(2)  Provisions  for  lift  trunk  handling 

(3)  Size  of  stowage  box 

a.  Type  and  Placement  of  Lifting  Eyes.  The  frame  of  the 
Filter  Unit  is  designed  so  that  the  fixed  lifting  eyes  do  not  pro¬ 
trude  past  the  projected  dimensions  of  the  Filter  Unit,  Evaluation 
of  the  design  Indicated  higli  raanui'acturing  costs,  consequently  a 
different  type  of  lifting  eye  will  be  nonsldored  for  future  devel¬ 
opment  . 

b.  Provisions  for  Idft  Ti*uek  Handling.  Two  openings  are 
provided  in  t!ic  skid  base  to  insert  the  lifting  forks.  Examination 
revealed  that  those  are  too  small  and  too  closely  spaced  to  allow 
handling  by  larger  lift  trucks.  Additional  development  will  be 
accomplished  in  this  area  during  subsequent  phases  of  this  program. 


£,  Size  of  Stowage  Box.  Ilio  stowage  box  was  designed  to  hold 
the  0~lnch  diameter  ducts.  During  Phase  II  an  investigation  will 
be  made  to  see  if  it  is  practical  to  make  the  stowage  box  identical 
to  the  one  used  on  the  skid  base  proposed  for  the  AN/mSQ-2Q  and 
AN/TSQ-30  Filter  Units. 


Tlic  U.  S.  Aniiy  Chemical  Center  roprcsontatlvcs  examined  the 
mockup  and  made  the  following  suggestions  and  recommendations. 

(1)  Instead  of  ximning  one  0-incli  diameter  flexible  duct 
from  the  licadcr  of  the  Filter  Unit  to  the  AN/mPS-23  Radar  Antenna 
Trailer,  the  header  should  bo  eliminated  and  two  5 -inch  diameter 
ducts  should  he  connected  directly  to  the  Filt.i  Unit  modules. 

(2)  llie  stinactui-ul  frame  should  be  eliminated,  with  the 
top  Filter  Unit  module  bolted  to  the  bottom  module.  Tlie  stowage 
box  should.  In  tuin,  bolt  to  the  top  module.  Ilie  eye  bolts,  or 
similar  lifting  provisions,  sliould  be  pl’ovldcd  on  the  skid  base. 


The  a’eoorameadatlon  to  oliinlnate  tlie  header  will  be  ac¬ 
cepted  and  incorporated  in  the  final  design.  The  recomnendatlon 
to  eliminate  the  structural  frame  will  be  accepted  providing  the 
weight  of  the  Filter  Unit  can  be  reduced  BXtfficiently  by  doing  so. 
The  elimination  of  the  structural  frame  would  necessitate  strength¬ 
ening  the  modules  in  order  to  witlietand  rough  handling  and  associ¬ 
ated  shook,  with  consequent  increase  of  the  dOO  cfm  Filter  Unit 
module  weight  and  coot. 


SECTION  VIII  CONCLUSIONS 


21.  FILTER  imiT  MODEIiB 

Only  two  1)0610  Flltei-  Unit  applioatlono  arc  required  i'or  the 
11  cllfforcnt  nlioltor/vohlclcu  coneidored  In  the  otudy.  One  \mlquo 
i'lltor  Ic  rcquli-ecl  I'or  the  AN/GSS-ID  Rndnr  Sui"vcillancc  Central 
and  I'or  all  othorc,  the  400  cfm  Filter  Unit  need  oinely  and  in 
inultisiles  will  satlsi'y  tlie  roqul  roniento  hafjcd  on  llio  oi’lcliwl  ulr 
leakage  ant'.ianptiont;. 


Tlie  dor.ign  concept  oT  tlio  bnr.lc  400  cfm  Filter  Unit  module 
prcvidec  ('reat  utilization  vereutlllty.  The  opced  incroanor  gear 
box  required  I'or  blower  operation  iu  eopecially  denlgnod  for  Filter 
Unit  operation  in  either  the  veitleal  or  horizontal  pocition.  Tlio 
inlet  air  weather  nhield  can  bo  oriented  to  accomodate  the  operating 
pof.ition  of  the  Filter  Unit  module.  When  uned  to  protect  the 
AN/MSQ-20  vehicleo  (AN/mPS-23  Radar  Antenna  Trailer  excepted),  t)ie 
bade  module  in  mounted  in  the  vortical  pocition.  Wlicn  it  ic  ucod 
to  protect  the  AH/M5Q-10  and  AN/TSQ-20  oheltor/vohlclof.,  a  module 
ie  mocinted  horizontally  on  a  chid  hacc.  Tlio  BOO  cfm  Filter  Unit 
uood  to  protect  the  AN/MPS-23  Radar  Antenna  Trailer  ic  compriced 
of  two  modulec  mounted  clmllarly  on  a  ckid  bace.  Tliic  modular,  or 
building  block  dcclgn,  lian  rccultod  In  development  eoct  cavings. 

It  will  aloo  facilitate  large  coct  cavlngc  for  quantity  production 
programc,  and  will  reduce  futui’c  stocking  and  logicticc  problemo. 


On  the  bueic  of  the  work  perfoiTned  to  date,  including  the 
mockupFj  which  have  been  evaluated,  it  in  concluded  that  thece 
declgn  conceptf!  can  be  developed  into  pratictil  and  workable  pro¬ 
duction  hui’dware. 


as.  PROTECTIVE  ENTRANCE  MOIEIS 


Hie  evaluation  teatlng  of  the  Protective  Entrance  raockup 
(truly  a  prototype)  revealed  the  novel  design  concept  to  toe  very 
pz'aetical.  While  only  one  of  the  five  ultimate  modele  was  produced 
in  mockup,  the  evaluation  indicateo  that  the  concept  will  apply 
GUCccGDfully  tlu’ougliout .  Further  development  will  produce  a  prac¬ 
tical  nnd  woi’katolo  production  ocricc  of  Protective  Entrances. 


2G,  CAl’ACITY  OF  AIR  C(WDITIOMERS 

Tutolc  I  (Section  IV )  uhouo  that  r.omc  air  conditionern  have 
mi’ginal  capnciticfi  and  the  outocyoteiiK;  .oeivcd  toy  them  cannot  be 
Qjqjectod  to  opei'ate  .'jatii'.L’uctorlly  ut  t(?mi)eruturc  ui;  high  urj 
.iac°F  wlion  the  Collective  Protection  ]icjulpment  ic  alco  In  operation. 
In  thcf.o  Gtu'.er.  it  imiy  toe  ui'cee.e.ia’y  to  izrovide  I'or  higgler  air  con- 
ditionei’  capaoitie.';  toy  moanr;  of  a.  field  inodil  ieation  at  the  time 
of  inotallatlon  of  the  Coll(;ctivo  Protection  Equipment. 


SECTION  IX  RECOMMENDATIONS 


27.  ADDITIONAL  TESTIHO  RlSQUIlffiD 

nio  Phaoo  I  Btucly  Ib  baood  on  tlic  acoumptlonc  outlined  In 
paracrapli  8 .  It  was  ncccB.oary  to  baoe  the  Phace  I  ctudy  on  rea- 
r.onablo  aoouiuptlono  foi*  lack  of  voSiiclo  availability  for  toDting. 
Tlie  U.  S.  Array  Chemical  Center  hau  concui'red  with  the  contractors 
recommendation  that  roprcccntativo  vehicles  ol'  oacli  type  be  tested 
Tor  leakage  rate,  and  is  i-cquccting  assignment  of  vehicles  to  HAC 
from  other  agencies  for  test  pmposes.  The  testing  should  consist 
of  introducing  the  correct  amoimt  of  air  into  thc^chelter/vehtole 
while  the  air  conditioner  system  is  in  operation.  The  presBure 
difforentiod  between  the  air,  conditioner  blower  inlet  plenum  tmd 
the  atmosphere  should  be  monitored.  If  the  assumed  leakage  rate 
is  corrects  the  critical  prossiu’c  differential  will  increase  until 
it  reaches  +0.5  inches  of  water  gage.  Conversely,  the  inability 
to  obtain  proper  prcesui'ization  would  indicate  that  the  leakage 
rate  is  too  higli,  requiring  appropriate  corrective  vehicle  fixes. 
The  corrective  vehicle  leakage  fixes  should  be  developed  as  a  port 
of  a  separate  pi’ogram  and  sliould  bu  suitable  for  field  installation 
by  the  users. 


28 .  AN/mSQ-28  R  &  D  VEHICLES 

It  is  recommended  that  the  AN/MSQ-20  R  &  D  vehicles  not  be 
equipped  with  Collective  Protection  Equipment,  based  on  the  under¬ 
standing  that  these  vehicles  will  soon  be  phased  out  and  replaced 
by  production  vehicles. 


a9.  PHASE  II 


11;  Is  rGeonsraeudod  that  the  development  program  he  continued 
to  provide  for  complete  development  of  vrorklng  prototypes  for 
perfoimnoe  testing  and  field  evaluation  in  accordance  with  the 
recently  submitted  contractor  Phaoe  II  proposal. 


SECTION  X  MISCELLANEOUS  INEORMATION 


30.  APPLICABLE  CCOTERENCES  AND  REPORTS 

Hie  following  is  a  list  of  nubjcot,  locations,  and  dates  of 
conferences  pertinent  to  this  study. 


Date 

11  July  1961 

14  August  1961 
3  &  4  October  1061 

14  &  ID  November  1961 

10  &  11  January  1962 

13  &  14  February  1962 


Location 
Edgewood,  MD. 


Hughes  Aircraft  Co. 
Fullerton,  Calif. 

Hughes  Aircraft  Co. 
Fullerton,  Calif. 

• 


Hughes  Aircraft  Co. 
Fullerton,  Calif. 


Hughes  Aircraft  Co. 
Fullerton,  Calif. 


Hughes  Alrci’aft  Co. 
Fullerton,  Calif. 


Subject 

Design  Information  on 
Collective  Protective 
Eciulpment  ^ 

Filter  Unit  Air  Deliv¬ 
ery  Rates 

Review  of  Design  Con¬ 
cepts  of  400  CFM  Filter 
Unit  and  Protective 
Enti'once 

Review  of  Layout  Draw¬ 
ing  of  400  CFM  Filter 
Unit  and  Protective 
Entrance 

Review  of  Mockups  of 
400  CFM  Filter  Unit  and 
Protective  Entrance 

Review  of  Mookup  of  800 
CFM  Filter  Unit  and 
Protective  Entrance 


TtiG  follovlng  reports  were  Issued  during  the  course  of  the 


Study  Contract; 

Tyne 

Monthly  Prog¬ 
reso  Report 

Puhlioation  Bate 

Report  Reference 
Number 

Classi¬ 

fication 

21  August  1961 

1610.30/141  SD61-137 

U 

Monthly  Prog¬ 
ress  Report 

21  September  1961 

1610.30/149  SD61-159 

u 

Monthly  Prog¬ 
reso  Report 

21  October  1961 

1610.30/159  SD61-175 

u 

Monthly  Pi'og- 
resE  R<'port 

9  Novomibor  1961 

1610.30/163  SD61-1B6 

u 

Monthly  Prog¬ 
ress  Report 

1  December  1961 

1610.30/170  SD61-212 

u 

Monthly  Pi’og- 
rooo  Report 

21  January  1962 

1610.30/26  SD62-10 

u 

Monthly  Prog- 
re  no  Rcpoi*t 

19  Fcbioiai'y  1962 

1663.10/203  SDG2-10 

u 

coe  21 


FRESH  AIR 
iNirAKE  DOOR 
CLOSED 


PRESH  AIR 
INTAKE  DOOR 
CLOSED 


NOTtb: 

1.  PREftSunE  DATA  OBTAINtO  DURING  TEST 
21  JANUARY  1962. 

d.  WHEN  PRESSURliiEO  BY  THE  ULTER 
UNIT,  THE  RECOnoeO  PRESSURES 
WILL  Be  HIGHER  BY  APPROXIMATELY 
l.P'  W.G. 

example:  Personnel  area:  1.44 "w.e. 
3  PRESSURE  measured  ‘N  INCHES  OF 
WATER  GAGt. 


Pleui'G  11  Actual  operating  Preesure  of  AN/MSQ-28  WMC 


FILTER  FR^MC 


AIR  FLOW 


View 
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pPiLTER.  MEDIA 
(GLASS  MAT  OR  TYPE  C»  PAPER) 
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ri 


F  LU  t  E  D  i)E  PARATORS 
(KRAFT  paper  or 
TIKI  foil) 

AFRQROL  FILTER 
CROSS  SkCTIOM 


Air  f 


a/vS  FILTEM 
CROSS  SECTION 


perforated 


Figure  12  lyplcal  Construction  of  Aej-oi 
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Figure  12  'Cyplcal  Construction  of  Aerosol  and  Gas  Filters 
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REMOTE  CONTROL 
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Figure  15  Schematic  Control  Diagram  for  400  CFM  Filter  Unit 
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Figure  l(j  AM/M3Q-20  Velilcle  Modll'icutiou!)  Kcqulred  for  Filtei'  Unit  ContiX)!  System 
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Figure  17  Category  B  Collective  Protection  Equipment  for  AN/mpS-23  Radar  Antenna  Trailer 


CP£*U 


TO  CLCAR  (.NFRAMCC  ATTACHMEMIS 


SfCTION  A 'A 
KM1>  V« 


li’igure  18  Category  A  Collective  Protection  Equlpmei 


Figure  18  Category  A  Collective  Protection  Equipment  for  OC  &  CDG  Vehicles  (AN/MSQ-18) 
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Figure  19  AN/MSQ-18  Vehicle  Modlfloatlone  Req^ulred  for  Pllti 


Figure  la  AN/MSQ-IS  Vehicle  Modifications  Required  for  Filter  Unit  Control  System 
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Figure  20  Category  A  Collective  Protection  Eq.ulpment  for  OC  and  CDG  Sheli 


O.C.  SHELTER 
(AN/TSa-  3a) 


CBR  FILTER  CONTROL  BOX 
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Figure  21  AN/TSQ-38  Slielter  Modifications  Required  for  Filter  Unit  Control  System 
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